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EXECUTIVESUMMARY

On behalf of Naval Facilities Engineering Command, Southwest (NFEC SW), Innovative

Technical Solutions, Inc. (ITSI) presents this amendment to the closure summary report for

Industrial Wastewater Treatment Plant (IWTP) 360 at Alameda Point (formerly Alameda Naval

Air Station) (Figures 1 and 2). This report has been generated by ITSI under the Indefinite

Delivery/Indefinite Quantity (ID/IQ) Contract Number N68711-02-D-8213, Task Order 018.

IWTP 360 is a Part A interim status facility (CA2170023236) under the Resource Conservation

and Recovery Act (RCRA); during its operation, the facility treated chromium and cyanide

wastewater generated from metal plating operations in the adjacent plating shop at Building 360.

This report presents the results of multiple closure confirmation sampling events and associated

risk determination. The most recent (2004) sampling was conducted in accordance with the

Final Amendment to the Closure Plan (Tetra Tech, 2004a) and the Sampling and Analysis Plan

(SAP) (Tetra Tech, 2004b). Sampling results from the most recent as well as previous sampling

events at IWTP 360 are summarized in this report and were used in conducting a Human Health

Risk Assessment (HHRA). Results of a Risk Management Evaluation and Ecological Risk

Assessment (ERA) are also included. The HHRA, ERA, Risk Management Evaluation, and

Section 8.1 of the 2000 Federal Facilities Agreement (FFA) for the Alameda Naval Air Station

(which defers further corrective action under RCRA) will provide sufficient documentation to

support clean closure of IWTP 360 by California Environmental Protection Agency (Cal-EPA)

Department of Toxic Substances Control (DTSC).

The plans and documents submitted and removal actions conducted are summarized below:

• In 1988, the initial closure plan for the Building 360 IWTP was generated (U.S.
Department of the Navy [Navy], 1988).

• In 1990, the Navy prepared a revised closure plan (Navy, 1990) in anticipation of the
Navy's intention to transfer the wastewater treatment to an alternate IWTP.
However, the facility was not taken out of service at that time.

• In 1994, operations ceased at IWTP 360 and the tanks, pumps, and piping at the
facility were emptied of all fluids.

• In 1995, the Navy submitted another revised closure plan recommending
decontamination and confirmation sampling activities (Ecology and Environment,
Inc. [E&E], 1995). Additional soil and groundwater sampling required to fully

_ nn0vatlve
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characterize the site were deferred to the investigation of the surrounding Installation
Restoration (IR) Site 4 being performed in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). DTSC
approved the 1995 closure plan. IWTP360 is within the IR Site 4 area which is
subsequently within the IR Site 3 area. The IR Site 4 and 3 areas are referred to as
the IR Site 3 Group.

• Between 1996 and 2000, IWTP 360 was completely demolished and disposed of off
site in a series of closure activities, pursuant to the approved 1995 closure plan.
Many of the actual closure activities conducted for the IWTP, however, were more
extensive than specified in the plan.

• In 1997, the Navy summarized its initial closure activities in a closure summary
report (E&E, 1997). Based on the sampling results presented in the closure summary
report, DTSC requested additional investigation of cadmium and chromium
contamination in soil near the sumps.

• In 2000, the Navy addressed DTSC comments by submitting a Field Sampling
Investigation Plan (Navy, 2000) which proposed sampling to investigate the extent of
metals in soil. DTSC approved this plan (DTSC, 2000) and sampling was conducted.

• In a meeting in 2000, the Navy and DTSC agreed on the extent of metals-impacted
soil to be excavated based on the sampling data; the Navy subsequently (in December
2000) removed the concrete pad and sumps and excavated the impacted soil to the
agreed-upon limits, thereby removing the contaminant source at the site.

• A FFA for Alameda Naval Air Station was negotiated between the Navy, DTSC,
EPA, and RWQCB, and signed in 2000. This agreement identifies that, under
Section 8.1 of the FFA, remedial actions completed under the FFA will "obviate the
need for further corrective action under RCRA."

• In 2001, the Navy submitted an Addendum to the Closure Summary Report (IT
Corporation lIT], 2001b) summarizing the removal activities and a third party
Certification Report for Closure. DTSC comments and Navy responses were
documented in the minutes from meetings in June and August, 2001.

• In a 2002 letter, DTSC did not provide approval for closure at IWTP 360 and
requested additional soil and groundwater sampling near the former unit as well as
along the waste pipelines that connected the former unit to Building 360 (DTSC,
2002).

• In 2004, the Navy submitted an amendment to the closure plan and a SAP (Tetra
Tech, 2004a and 2004b) to supplement the previous sampling and provide adequate
delineation of site-related contaminants; both documents were approved by DTSC in
February 2004. Sampling activities were conducted in March 2004.

• This 2006 amendment to the closure summary report presents the results of the 2004
sampling and associated risk assessment, and summarizes the previous sampling.
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The cumulative results from the 2004 investigation and previous investigations have adequately

characterized the soil and groundwater conditions of the former IWTP 360 and along the

underground pipelines between Building 360 and IWTP 360. Previous investigations included

the following sampling events:

• 1995: Four soil and one groundwater sample from three IWTP 360 locations

• 1997:21 soil samples from seven IWTP 360 locations

• 1999/2000:100 soil samples from 20 IWTP 360 locations

• 2001: Three groundwater samples from one IWTP 360 location

• 2002: Five soil and two groundwater samples from three pipeline locations

• 2004: Six soil and six groundwater samples from five IWTP 360 locations and 11
soil and three groundwater samples from six pipeline locations

An evaluation of the metals results for soil and groundwater samples collected from the site and

representing soils remaining at the site (not previously removed as part of previous excavation

activities) was performed to ascertain which metals represented potential releases from historic

operations at IWTP 360, and which represented ambient background conditions found in the

soils present throughout Alameda Point. The result of this evaluation was a list of chemicals of

potential concern (COPC) for both soil and groundwater. These COPCs were used in the HHRA

to understand potential risk from historic operations of IWTP 360.

Carcinogenic risk and non-carcinogenic health effects from the COPCs in soil and groundwater

were calculated in the HHRA using DTSC criteria. In order to determine if IWTP 360 can be

released for unrestricted use after closure, carcinogenic risk and non-carcinogenic health effects

were calculated for a hypothetical future residential population, even though the proposed reuse

for the IWTP 360 vicinity is commercial/industrial according to the Preliminary Development

Concept (Roma Design Group, 2006). Carcinogenic risk and non-carcinogenic health effects

were also calculated for a hypothetical future commercial/industrial population, and for

hypothetical future construction worker population.

For the hypothetical future residential scenario, carcinogenic risk and non-carcinogenic health

effects were evaluated based on exposure to COPCs in soil and groundwater. For the
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hypotheticalfuturecommercial/industrialscenario, risks and health effects wereevaluatedfor
soil only. For the hypothetical future constructionworker scenario,risks and health effectswere

evaluatedfur soil and groundwater. Specificpathways that were evaluated in the HHRA

included:

• Exposure to metalshasoil via ingestion,dermal contact, and inhalationof fugitive
dust forhypothetical futureresidential, commercial/industrial,and construction
worker populations;

• Exposure to metals in groundwatervia ingestion and dermal contact for hypothetical
future residentialand construction workerpopulations.

Using the pathways and receptors noted above, site risks and hazards, background risks and

hazards, and incremental risks and hazards (estimated by subtraetthg the background risk from

the site risk) were calculated lbr each receptor.

1.0E-2

1.0E-6

1.0E-8

I.OE-I 0 Residential Commercial/ Construction
Industrial Worker

As shown graphically above, site carcinogenicrisks from COPCs in soil for all three

hypothetical futurepopulations are well below both EPA's risk managementrange of 10"_to 10-6

and DTSC's target cancer risk (104 for residential land-usesettings and 10.5lbr construction

workers). However, site carcinogenic risk from groundwater is aboveboth EPA's risk

management range and DTSC's target risk for future hypothetical residents. The risk is directly

attributableto ingestionof arsenic in groundwater. Site carcinogenic risksfrom groundwater _ll
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COPCs for hypothetical future construction workers are below EPA's risk management range
and DTSC's target risk for commercial settings.

8 ¸

6_

4

2-

EPAand DISC latgot FcFOl_

Soil _ I
0 Residential Commercial/ Construction

Child Industrial Worker

_1/ As shown graphically above, non-carchlogenie hazard indices (HI's) from COPCs in soil for all
three hypothetical future populations arc well below EPA's and DTSC's target HI of 1.

However, site HI from COPCs in groundwater fur lhture hypothetical residents (in this case, the

residential child, the most sensitive receptor) is above EPA's and DTSC's target HI. The HI is

directly attributable to the potential adverse health effects fTom ingestion of arsenic mad

vanadium in grotmdwater. Site HI from COPCs in groundwater for the hypothetical future

construction worker population is below EPA's and DTSC's target HI of 1.

Additional details on the results of the HHRA are provided in Section 8 of this report, including

a discussion of carcinogenic risk and non-carcinogenic His for soil and groundwater for each

future scenario.

An ERA was also conducted for IR Sites 3, 4, 1l, and 21 as part of the CERCLA program for

operable unit (OU) 2B (see Appendix D). As mentioned earlier, IWTP 360 is located within the

IR Site 3 Group that includes both IR Sites 3 and 4. A separate ERA was not conducted

_1# specifically for IWTP 360, but the OU 2B ERA included smaller IR Site 4 area with the same
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ecological receptors. These results indicate a potential risk to small mammals and raptors from

lead (a COPC for IWTP 360), of passerines and raptors from silver (a COPC for IWTP 360), and

of mammals from copper (not a COPC for IWTP 360) and silver. However, the risk of exposure

to these chemicals was determined to be low based on the lack of habitat for these receptor

populations in the area. For groundwater within the OU-2B plume, manganese (not a COPC for

IWTP 360) may present a risk to marine receptors. However, this risk is also expected to be low

(IWTP360 is located over 1,000 feet east of Seaplane Lagoon).

DTSC's Permit Writers Manual (DTSC, 2001) states that final goals for risk based clean closure

are set by a risk management process that includes consideration of cost, benefit, feasibility,

permanence, community acceptance, and acceptance by other agencies, in addition to risk

(DTSC, 2001).

A risk management evaluation was conducted for the residential scenario to address the

hypothetical carcinogenic risk and non-carcinogenic hazard in excess of target levels via

ingestion of metals in groundwater. As discussed below, no actual exposures are expected to

occur and any hypothetical risks associated with unrestricted use will be addressed under

CERCLA. The shallow aquifer at IWTP 360 will not be used as a domestic drinking water

source in the future. No drinking water wells currently exist at the site, and the proposed future

land use is commercial/industrial (Roma Design Group, 2006).

If water supply wells were installed in the shallow water-bearing zone, problems would include

insufficient yield, possible saltwater intrusion, and the potential influx of contaminants from

adjacent plumes. Contaminant plumes unrelated to IWTP 360 exist in groundwater associated

with IR Site 3Group (a CERCLA site), which wholly encompasses IWTP 360. In order for IR

Site 3 Group to be released for unrestricted use under CERCLA, risks and health hazards

associated with the hypothetical use of groundwater will be addressed through some combination

of remedial activities, land-use controls, institutional controls, or other CERCLA actions,

regardless of the status of this smaller RCRA site. Such actions instituted for IR Site 3 Group

under CERCLA would address the hypothetical risks and health hazards for IWTP 360.

_ Innovnllvo
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(CERCLA decisions are outside the scope of this document, but will be administered within the

_' scope of the CERCLA process.)

Based on the results of the investigations to date and the results of the HHRA, the Navy proposes

no further investigation or cleanup actions for soil at IWTP 360. In addition, consistent with the

2000 FFA, the Navy proposes that groundwater contamination present at IR Site 3 Group,

including impacted groundwater immediately beneath IWTP 360 (located entirely within the IR

Site 3 Group), be addressed under the current CERCLA action.

Based on the findings detailed in this closure report, the Navy recommends RCRA clean closure

at IWTP 360. The Navy will submit closure certification to DTSC from both the Director of the

Base Realignment and Closure (BRAC) Program Management Office (PMO) West and an

independent California-registered professional engineer.

_ Innovative
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1.0 INTRODUCTION _'

On behalf of NavalFacilitiesEngineeringCommand,Southwest(NFEC SW), Innovative

Technical Solutions,Inc. (ITSI)presents this amendmentto the closure summaryreportfor

IndustrialWastewaterTreatmentPlant(1WTP)360 atAlameda Point. See Figure 1 andFigure 2

for the generallocationandthe outline of Alameda Point, respectively. This report hasbeen

generatedby ITSI underthe IndefiniteDelivery/IndefiniteQuantity(ID/IQ)ContractNumber

N68711-02-D-8213, Task Order018.

IWTP 360 is a Part A interim status facility (CA2170023236) under the Resource Conservation

and Recovery Act (RCRA) added to the Interim Status Document in October 1987; during its

operation, the facility treated chromium and cyanide wastewater generated from metal plating

operations in the adjacent plating shop at Building 360. Wastewater was transmitted to the

facility from Building 360 via a system of subsurface pipelines.

The sample results presented in this summary report were used in conducting the HHRA. The

results of the HHRA and the associated risk management evaluation, in turn, provide adequate

documentation to support approval for closure under RCRA by the California Environmental

Protection Agency (Cal-EPA) Department of Toxic Substances Control (DTSC).

1.1 PURPOSE

This report's primary purpose is to present the results of the various closure confirmation

sampling events and the associated risk determination. The most recent (March 2004) sampling

was conducted in order to address DTSC comments on previous closure documents, in

particular, on the closure certification report for IWTP 360 (Tetra Tech, 2001); work was

performed in accordance with the approved Final Amendment to the Closure Plan (Tetra

Tech, 2004a) and the Sampling and Analysis Plan (SAP) (Tetra Tech, 2004b). Sampling results

from the most recent as well as previous sampling events at IWTP 360 are summarized in this

report and were used in conducting an HHRA, a risk management evaluation, and an Ecological

Risk Assessment (ERA).

_ nnovative
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Based on DTSC comments to the Draft version of this report, soil and groundwater background

_€ concentrations were re-evaluated and risk numbers originally presented in the HHRA and the

Technical Memorandum to the HHRA have been re-calculated and re-evaluated. Appendix A

presents the analytical results; Appendix B provides the revised background concentrations for

soil and groundwater; the revised Technical Memorandum to the HHRA is included as Appendix

C [note that based on comments from DTSC, the original HHRA presented in the Draft

Amendment to Closure Summary Report (ITSI, 2006) is not attached in this version]. Appendix

D presents the ERA conducted for Installation Restoration (IR) Sites 3, 4 (which includes

IWTP 360), 11, and 21 prepared as part of the remedial investigation for Operable Unit (OU) 2B.

The conclusions presented in this report are based on the sampling, assessments (particularly the

HHRA), and evaluations presented herein and provide documentation that IWTP 360 meets the

closure performance standards established in the approved Amendment to the Closure Plan

(Tetra Tech, 2004a).

1.2 DATA QUALITY OBJECTIVES

The most recent soil and groundwater sampling, March 2004, was conducted in accordance with

_1_ the data quality objectives (DQOs) specified in the approved SAP (Tetra Tech, 2004b). The
DQOs are listed in Table 1.

1.3 CLOSURE PERFORMANCE STANDARDS

Soil andgroundwaterclosureperformancestandardsfor IWTP360 are listed in the approved

Amendmentto the ClosurePlan (TetraTech, 2004a). Concentrationsof metalsin soil and

groundwaterwerecomparedstatisticallyto the AlamedaPoint backgroundlevels, as appropriate.

In addition, U.S. EnvironmentalProtectionAgency (EPA) Region 9 PreliminaryRemediation

Goals (PRGs) (EPA, 2002) (or the California-modifiedPRGs, when available)for soil results

andCaliforniaMaximumContaminantLevels (MCLs) (CaliforniaDepartment of Health

Services [DHS], 2003) for groundwaterresultswere used as screening tools; however,

quantitativehumanhealth andecological risk assessmentswere completedto make risk

managementdecisionsfor closure.

_ Innovative
Technical

Dfi Vnl IWTPCSR11007.doc 2 Solutions,inc.



Contract N68711-02-D-8213 Task Order 018 Amendment to the Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, Cafifornia

2.0 HISTORY, BACKGROUND AND SETTING

This sectionoutlines the activitiesconductedat 1WTP360 during its 21 years of operation,

includingthe facility's regulatoryhistory, design,andoperationalhistory, closure activities,

physical setting,and plannedlandreuse.

2.1 FACILITY DESIGN AND OPERATIONAL HISTORY

IWTP 360 was constructed in 1973,taken out of service in 1994, and completely demolished by

2000. During its operation, IWTP 360 treated chromium and cyanide wastewater generated from

metal plating operations in the plating shop within Building 360. IWTP 360 was located inside a

roofed, fenced enclosure west of Building 414. The facility was constructed on a continuously

poured concrete slab bordered by a concrete curb with a total secondary containment capacity of

48,000 gallons. Detailed information regarding operation of this facility is included in the 1995

closure plan (Ecology and Environment, Inc. [E&E], 1995).

Processes conducted in the plating shop of Building 360 included chrome, nickel, lead, tin,

silver, and copper plating. The plating operations in Building 360 were divided into dedicated to _IP

cyanide and chromium processing areas. The wastewater from the cyanide process contained

cyanide (4 parts per million [ppm]), nickel (6 ppm), and total solids (210 ppm) at pH levels

near 8. Chromium wastewater contained total chromium (40 ppm) and total solids (300 ppm) at

a pH of about 9 (E&E, 1983).

Wastewater from the plating shop in Building 360 was transferred to the former IWTP 360 via

underground iron and clay piping. The pipelines within Building 360 were above ground,

located under a raised floor. The IWTP facility included 10 aboveground storage tanks and three

underground sumps (Figure 3).

Hazardous wastes managed at IWTP 360 included the following constituents (E&E, 1995):

• Cadmium

• Chromium (total and hexavalent)

• Copper

• Cyanide
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• Lead

• Metal hydroxide sludge

• Nickel

• Silver

• Surfactants

2.2 REGULATORY HISTORY

In July 1987, the U.S. Department of the Navy (Navy) submitted a revised RCRA Part A permit

application to add 1WTP 360 to the Interim Status Document. DTSC approved the Part A

revision to include IWTP 360 in October 1987. Navy prepared an initial closure plan for 1WTP

360 in 1988 (Navy, 1988), but operations did not cease until 1994. The plans and documents

submitted and removal actions conducted are summarized below:

• In 1988,the initial closure plan for the Building 360 1WTPwas generated
(Navy, 1988).

• In 1990,the Navy prepared a revised closure plan (Navy, 1990)in anticipation of the
Navy's intention to transfer the wastewater treatment to an alternate IWTP.
However, the facility was not taken out of service at that time.

_€ • In 1994,operations ceased at 1WTP 360 and the tanks, pumps, and piping at the
facility were emptied of all fluids.

• In 1995,the Navy submitted another revised closure plan recommending
decontamination and confirmation sampling activities (E&E, 1995). Any additional
soil and groundwater sampling required to fully characterize the site were deferred to
the investigation of the surrounding IR Site 4 being performed in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). DTSC approved the 1995 closure plan.

• Between 1996and 2000, IWTP 360 was completely demolished and disposed of off
site in a series of closure activities, pursuant to the approved 1995 closure plan.
Many of the actual closure activities conducted for the IWTP, however, were more
extensive than specified in the plan.

• In 1997, the Navy summarized its initial closure activities in a closure summary
report (E&E, 1997) and submitted additional revised pages in 1998. Based on the
sampling results presented in the closure summary report, DTSC requested additional
investigation of cadmium and chromium contamination in soil near the sumps.

• In 2000, the Navy addressed DTSC comments by submitting a Field Sampling
Investigation Plan (Navy, 2000) which proposed sampling to investigate the extent of
metals in soil. DTSC approved this plan, and sampling was conducted.
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• In a meeting in 2000, the Navy and DTSC agreed on the extent of metals-impacted
soil to be excavated based on the sampling data; the Navy subsequently (in December
2000) removed the concrete pad and sumps and excavated the soil to the agreed-upon
limits.

• In 2001, the Navy submitted an Addendum to the Closure Summary Report
(IT Corporation [IT], 2001) summarizing the removal activities and a third party
Certification Report for Closure. DTSC comments and Navy responses were
documented in the minutes from meetings in June and August, 2001.

• In a 2002 letter, DTSC did not provide approval for closure at IWTP 360 and
requested additional soil and groundwater sampling near the former unit as well as
along the waste pipelines that connected the former unit to Building 360 (DTSC,
2002). The Navy responses were also documented in a letter.

• In 2004, the Navy submitted an amendment to the closure plan and a SAP (Tetra
Tech, 2004a and 2004b) to supplement the previous sampling and provide adequate
delineation of site-related contaminants; both documents were approved by DTSC in
February 2004 (DTSC, 2004). Sampling activities were conducted in March 2004.

• This 2006 amendment to the closure summary report presents the results of the 2004
sampling and associated risk assessment, and summarizes the previous sampling.

In addition to requiring that the Navy conduct additional sampling to delineate contamination

related to 1WTP 360, DTSC also requested in 2002 that the Navy determine whether RCRA-

related activities contributed to contamination in the vicinity of the plating shop. This area was

not discussed in the 1995 closure plan because it is physically separated from IWTP 360. Based

on discussions with DTSC, the Navy also added closure performance standards for soil and

groundwater to the 2004 closure plan document.

2.3 DECONTAMINATION AND REMOVAL ACTIVITIES

All tanks, structures, concrete pads, underground sumps, and aboveground piping have been

removed from IWTP 360. Two major decontamination and removal activities were conducted

after IWTP 360 was taken out of service in 1994.

Between September 1996 and February 1997, aboveground tanks and other components were

decontaminated and demolished (E&E, 1997) and confirmation samples were collected. After

decontamination, all tanks, piping, and equipment inside the secondary containment area within

the fenced enclosure for IWTP 360 were transported to the Defense Reutilization and Marketing
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Office (DRMO) for reuse and/or recycling. The underground chromium sump and cyanide sump

were filled with gravel and capped with wet cement.

Between August and December 2000, a concrete pad and two underground sumps that had been

filled in 1997 were demolished and removed, and the soil was excavated (IT, 2001b). The

concrete pad that formerly served as the floor of the secondary containment system for the

aboveground tanks was broken up and disposed of off site at a permitted Class II facility

(IT, 2001b). The sumps were found to extend to depths of 12feet below ground surface (bgs).

Cadmium- and chromium-contaminated soil was excavated from the area around the two sumps

to depths ranging from 10 to 12 feet bgs. The soil removal area extended south from locations

beneath the southern end of the former concrete pad used as the secondary containment element

of IWTP 360. A sheet pile barrier was installed between the east end of the planned excavation

area and Building 414 to maintain the integrity of Building 414 (IT, 2001b). The excavated soils

were transported off site to a Class I disposal facility, and the excavation was backfilled with

drain rock and clean fill. After the backfilling, the excavation area and adjacent damaged

pavement were repaved with asphalt. The soil removal activities are detailed in the final field

sampling investigation for IWTP 360 (IT, 2001b).

Approximately 220 linear feet of subsurface pipelines occur at the site. The pipelines were

flushed before 1WTP 360 was taken out of service. Underground clay pipes previously

connected to the chromium and cyanide sumps were removed from the point of connection to the

southern extent of the excavation. The remaining clay piping connected to the cast iron piping

from Building 360 was left in place.

A concrete surface supported by vertical wood timbers resembling remnants of an old pier was

observed at the southern end of the excavation and was left in place (IT, 2001b).

2.4 SITE SETTING

This section presents the general site setting, including topography, hydrogeologic, and weather

and climactic conditions.
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2.4.1 Topography

Alameda Point is located on the western tip of the Island of Alameda, along the eastern margin

of the San Francisco Bay, adjacent to the city of Oakland (Figure 1). The northern portion of

what is now Alameda was formerly tidelands, marshlands, and sloughs, adjacent to the historical

San Antonio Channel, now known as the Oakland Inner Harbor. Most of the land that is now

Alameda Point was created by filling the natural tidelands, marshlands, sloughs, and subtidal

areas with dredge spoils from the surrounding San Francisco Bay, Seaplane Lagoon, and

Oakland Inner Harbor.

The onshore portion of Alameda Point is a 1,734-acre area about 2 miles long from east to west

and 1 mile wide from north to south. The land surface is low-lying and nearly flat. Elevations

throughout the area are less than 15 feet (5 meters) above mean sea level (msl).

IXVTP 360 is located on the eastern side of the Seaplane Lagoon within IR Site 4 (a CERCLA

site), west of Building 360 (Figure 2). The area surrounding IWTP 360 is covered with asphalt.

2.4.2 Hydrogeologic Conditions _lt
In general, groundwater in the vicinity of IWTP 360 flows in a west-northwest direction. One

monitoring well, M04-05, is located about 20 feet west of Building 360 and about 20 feet north

of the wastewater pipelines running from Building 360 to IWTP 360 (Figure 4). Groundwater

beneath the site is encountered at a depth of 5 to 7 feet bgs.

2.4.3 Weather and Climactic Conditions

The prevailing winds of the San Francisco Bay Area are from the west. Records show that winds

of gale force or greater have occurred only rarely in the area. Heavy fogs occur on the average

of 21 days per year. These fogs impair visibility for navigation at nearby Oakland Airport an

average of less than 100hours per year. Freezing temperatures rarely occur, and snow or icing

conditions are rarely encountered. Rainfall averages about 20 inches annually, generally

occurring between the months of October to May (E&E, 1983).

2.5 PLANNED REUSE

Future landuse categories and landuse areas for AlamedaPointwere identified in the NavalAir

Station Alameda Community Reuse Plan (EDAW, Inc. [EDAW], 1996) and have been updated
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in the Preliminary Development Concept (Roma Design Group, 2006). The planned reuse for

the area around IWTP 360 is commercial/industrial and is characterized by a combination of

industrial, open space, and community support uses.
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3.0 SUMMARY OF PREVIOUS INVESTIGATIONS

In addition to the recent investigation and sampling conducted in March 2004, the Navy

conducted four previous investigations at 1WTP 360, which are documented in the following

reports:

• Closure Summary Report (E&E, 1997)

• Environmental Baseline Survey (EBS) (IT, 2001a) (sampling consisted of two phases,
one in 1995 and one in 1999)

• Field Sampling Investigation Report (Addendum to the 1997 Closure Summary
Report) (IT, 2001b)

• Data Summary Report, Supplemental Remedial Investigation Data Gap Sampling for
Operable Units 1 and 2 (Tetra Tech, 2002)

The first three of these investigations were conducted in the vicinity of IWTP 360, while the

Data Gap Sampling was conducted both at the former treatment plant and along the subsurface

pipelines extending between Building 360 and IWTP 360. Investigation sample information,

including analyses conducted, are listed in Table 2 for the samples collected in the vicinity of

IWTP 360 and in Table 3 for the samples collected along the pipelines; sample results are

included in Appendix A. Field investigation documentation for these events is included in

Appendix E (data validation reports and chain of custody forms) and F (boring logs, daily field

reports, photographs of the field work, and manifests for investigation derived waste). The

following subsections summarize the investigation results at each of these locations.

3.1 INVESTIGATIONS CONDUCTED IN THE VICINITY OF IWTP 360

Samples were collected in the vicinity of IWTP 360 during four separate investigations;

sampling locations are shown on Figure 3.

In 1995, as part of the first phase of the EBS, four samples were collected from two boring

locations inside Building 414 at depths ranging from 2 to 4.5 feet bgs; groundwater was collected

in 1999 from one sampling location east of Building 414 and west of UST 164-1 (IT, 2001a).

In 1997, E&E collected 26 soil samples from seven boring locations at depths ranging from 1 to

10 feet bgs. Three to four samples were collected from most borings; only one sample was

collected from Boring B3, however, due to drilling refusal at 1 foot bgs (E&E, 1997). The soil
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samples were analyzed for metals, phenols, chlorinated hydrocarbons, cyanide, and total

recoverable petroleum hydrocarbons. With the exception of cadmium and chromium, all

analytes were either not detected or were detected at concentrations less than the residential

PRGs (EPA, 2002) or the background levels of metals at Alameda Point (Appendix B).

In 2000, IT collected one hundred soil samples from 20 boring locations at depths ranging from

6 to 14.6 feet bgs. Based on the results of the 1997 E&E sampling, the soil samples collected in

2000 were only analyzed for chromium and cadmium, both of which were also detected during

the 2000 sampling event at concentrations in excess of the residential PRGs. All soil with

detected concentrations of cadmium exceeding the residential PRG was excavated in

December 2000. Soil with known concentrations of total chromium exceeding the residential

PRG was excavated to a depth of 10 feet bgs. The excavation footprint is shown on Figure 3;

soil in the vicinity of borings IWTP 360-1 through -7 and E&E borings B3 and B4 was removed.

In 2001, Tetra Tech collected groundwater from two depths (7 feet bgs and 12 feet bgs) at one

sampling location south of the former excavation area (and south of the former sumps)

(Tetra Tech, 2002). Detected concentrations of cadmium or chromium in groundwater were less

_€ than the California MCLs (DHS, 2003).

3.2 INVESTIGATIONS CONDUCTED ALONG PIPELINES FROM BUILDING 360
TO IWTP 360

In 2002, during the supplemental remedial investigation (RI) data gap sampling, soil and

groundwater samples were collected along the underground pipelines that extend from Building

360 to IWTP 360 (Tetra Tech, 2002). Ten soil samples were collected from three vacuum

excavation borings at the following locations: adjacent to Building 360, midway between

Building 360 and IWTP 360, and south of the former IWTP sumps (Figure 4). Detected

concentrations in these soil samples were less than residential PRGs for the identified metals of

concern (cadmium, chromium, copper, lead, nickel, and silver).

Total cyanide was detected in soil samples collected in the vicinity of IWTP 360 and along the

pipelines; concentrations ranged from non-detect to a maximum value of 2.5 milligrams per

kilogram (mg/kg). The EPA Region 9 residential PRG for cyanide (free) in soil is 1,200mg/kg

_ nnovative
Technical

,,,'t_.llwtecsrl lO07.doc 10 Solutlens,Inc.



Contract N68711-02-D-8213 Task Order018 Amendment to the Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

(EPA, 2002); therefore, the approved closure plan for IWTP 360 did not propose further

samplingfor cyanide(TetraTech2004a).

Groundwater samples were also collected from two of the soil sampling locations along the

underground pipelines (Figure 4). Detected concentrations for the metals of concern (cadmium,

chromium, copper, lead, nickel, and silver) were less than the MCLs. However, groundwater

sampling results from a nearby monitoring well (M04-05, shown on Figure 4) located north of

the pipelines and west of Building 360 has consistently exhibited concentrations of total

chromium greater than the California drinking water MCL of 50 micrograms per liter (_tg/L)

(DHS, 2003).
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4.0 SUMMARY OF RECENT INVESTIGATION ACTIVITIES

The following sections present the results of the recent (2004) investigationactivities, including

pre-investigation,investigation,andpost-investigationactivities conductedat the site duringthe

2004 closure confirmationinvestigation. The two subsequentsectionsdescribe deviations from

the SAP, andanassessment of dataquality,respectively.

4.1 PRE-INVESTIGATION ACTIVITIES

Before the commencementof the March2004 field investigationactivities, a pre-investigation

site visit was conductedto identifyandaddress anypotentialaccess issues and to conductutility

clearance aroundeach of the proposed boring locations.

The two buildings in the vicinity of former 1WTP360 (Buildings 414 and 163A) and the fenced

yard between the buildings is currently leased by tenants through the City of Alameda. The

tenants were notified during the pre-investigation site visit of the planned work schedule and of

areas inside the fenced yard that would need to be cleared for equipment access.

I_€ An underground utility survey was conducted to clear all boring locations prior to implementing

intrusive field activities. No underground utilities were identified that required relocation of the

proposed locations.

Due to the presence of a large quantity of immovable tenant property along the northern wall of

Building 163A, one vacuum excavation location originally proposed at the northeast corner of

Building 163 was relocated approximately 7 feet east of its originally proposed location, to a

position outside the fenced area between Buildings 163Aand 414 (actual locations are shown on

Figure 3).

4.2 INVESTIGATION ACTIVITIES

The March 2004 investigation activities proposed in the approved planning documents were

designed to satisfy the DQO (presented in Table 1), which were developed to address the

comments provided by DTSC (DTSC, 2002) on the previous closure certification report for

IWTP 360. DQOs are qualitative and quantitative statements developed through the seven-step

DQO process in accordance with EPA guidance (EPA 2000a, 2000b). The DQOs are intended
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to clarify the study objective, define the most appropriate data to collect and the conditions under

which to collect the data, and specify tolerable limits on decision errors that will be used as the

basis for establishing the quantity and quality of data needed to support decision-making. The

end result of the DQO process is to develop a scientific and resource-effective design for sample

collection.

The following sections detail field investigation activities implemented in the vicinity of

IWTP 360 and along the adjacent pipelines. Field investigation activities occurred between

March 3rd and 5th, 2004.

4.2.1 Vicinity of IWTP 360

Four soil samples were collected from two boring locations in the vicinity of IWTP 360 using

direct-push drilling methodology (locations are shown on Figure 3; sampling information is

presented on Table 4). Shallow soil samples were collected at 1.5to 2 feet bgs and groundwater

interface soil samples were collected at 4.5 to 5 feet bgs. Samples were intended to delineate the

lateral extent of soil contamination east of IWTP 360, beyond the limits of the excavated area.

Five groundwater samples were collected from three direct-push boring using a HydroPunch®

sampling rod. Shallow groundwater samples were collected at IWTP-DP02, -DP03, and -DP04

at the groundwater interface, at approximately 5 feet bgs. Deeper groundwater samples were

collected at -DP02 from 10to 12 feet bgs, and -DP03 at 8 to 10 feet bgs. Borings -DP03 and -

DP04, were located along the north and northwestern edge of the excavated area within the

former IWTP and -DP02 was located along the eastern border of the excavated area (Figure 3).

One groundwater sample was also collected in 2002 to the south of the excavated area (boring

S04-DGS-DP21).

After several attempts at collecting a deep groundwater sample using HydroPunch ®failed at

-DP04 due to very slow aquifer recharge, a temporary well screen was inserted to a depth of

10 feet bgs. The temporary well screen did not yield sufficient groundwater volume for the

analytical method requirements; therefore, no deep groundwater sample was collected from this

location.
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Soil and groundwater samples were analyzed for Contract Laboratory Program (CLP) metals by

Applied Physics and Chemistry Laboratories (APCL) of Chino, California and hexavalent

chromium by Curtis and Tompkins, Ltd. (C&T) of Emeryville, California.

4.2.2 Pipelines from Building 360 to IWTP 360

Eleven soil samples and three groundwater samples were collected from six vacuum excavation

locations along the pipelines that run from Building 360 to IWTP 360 (Figure 4) Sampling

information is presented on Table 5. Two soil samples and one groundwater sample were also

collected from a direct-push sampling location at the northwestern end of the pipelines (just

south of the excavated area within the former IWTP). One shallow soil sample was collected at

each vacuum excavation sampling location at the same depth as the pipelines, generally around 3

feet bgs, and another soil sample was collected slightly deeper, below the pipeline at

approximately 5 feet bgs. Groundwater samples were collected at three sampling locations, at

approximately 8 feet bgs. The objective of the selection of these sampling locations was to

evaluate whether soil or groundwater contamination resulted from possible leaks from the

underground pipelines.

Six soil and groundwater sampling locations were proposed in the SAP along the clay pipes that

run from Building 360, east of the former IWTP 360. To protect the clay pipes from damage that

could be caused by a conventional drill rig, a vacuum excavation rig was used to advance an

opening into the ground. A hole is created by loosening the soil with a high pressure,

concentrated blast of air, and subsequently using a vacuum excavator to suck the loosened

material into a hose for containerization and eventual disposal. Once the opening was advanced

to the desired depth (the depth of the pipeline and two feet below the pipeline), a hand driven

core sampler was used to collect soil samples. Groundwater samples were collected at the

groundwater interface using temporary well screen that was placed into the hole or a

hydraulically driven HydroPunch®sampler.

At locations IWTP360-VE01 and -VE02, an obstruction was encountered at approximately

4.5 feet bgs. It appeared to be the pier-type structure noted by IT during the removal action

conducted in 2000 (Section 2.3). Several attempts were made to widen the openings made by the

_1_ vacuum excavation nozzle; however, the obstruction extended laterally beyond the reach of the
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excavation nozzle. Shallow soil samples were collected at both sampling locations at intervals

from 3 to 3.5 feet bgs, and a deeper soil sample was collected at -VE01 at an interval from 4 to

4.5 feet bgs. Groundwater was not encountered at these locations.

While advancing the hole at sampling location IWTP360-VE03 (Figure 4), a yellow plastic-

coated pipe approximately 2 inches in diameter was encountered. The pipe appeared to be a

natural gas line. The opening was terminated. A new opening was advanced approximately

7 feet to the east. Soil samples were collected from this location at intervals of 2.5 to 3.0 and

4.2 to 4.8 feet bgs. A groundwater sample was collected from a temporary well screen from 7 to

9 feet bgs.

The three additional vacuum excavation holes advanced along the underground pipes were

IWTP360-VE04 through -VE06. Shallow and deep soil samples were collected at each location.

Shallow and deep soil samples were collected from -VE04 at intervals from 3 to 3.5 feet bgs and

from 4 to 4.5 feet bgs, respectively. Shallow and deep soil samples were collected from vacuum

excavation locations -VE05 and -VE06 at intervals from 2.5 to 3 feet bgs and 4.5 to 5 feet bgs,

respectively. Groundwater samples were collected from VE04 and VE06 using a HydroPunch®

sampler screened from 8 to 10 feet bgs. A duplicate groundwater sample was collected at -

VE06. No groundwater sample was collected from IWTP360-VE05 because of slow

groundwater recharge which did not yield sufficient volume for sampling.

One direct-push sampling location (IWTP360-DP05) was advanced near the northwestern end of

the pipelines to provide additional data because of the refusals encountered at IWTP360-VE01

and VE02. One shallow soil sample was collected 1.5to 2 feet bgs, and another was collected

from below the pipes at an interval of 4.5 to 5 feet bgs. A HydroPunch®groundwater sample

was collected at 8 to 10feet bgs.

4.3 POST-INVESTIGATION ACTIVITIES

Post-sampling activities included disposal of investigation derived waste (IDW) and surveying of

boring locations. Immediately following completion of sampling activities, IDW, consisting of

soil cuttings and decontamination water, was staged in drums at the Shaw Environmental, Inc.,

field office located at 399 W. Seaplane Lagoon. IDW was later removed from that location by a
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licensed waste hauler in accordance with all applicable regulations. Surveying of boring

locations was performed on March 9, 2004, by Geotopo, Inc. of Oakland, California.

4.4 DEVIATIONS FROM THE SAP

Deviations from the SAP included adjustment of sampling depths, the inability to collect certain

proposed samples as a result of drilling refusal, and the addition of one sampling location.

4.4.1 Sampling in Vicinity of IWTP 360

Soil and groundwater sampling depths originally proposed in the SAP were developed based on

existing knowledge of site conditions. Depth to groundwater at Alameda Point can be highly

variable based on seasonal recharge conditions, local topography, site conditions, and tidal

influences. Soil sampling depths were proposed for 1.5to 2.0 feet and 7.5 to 8.0 feet or at the

groundwater interface, whichever is shallower. Groundwater samples were proposed for two

depths within the first water-bearing zone. During this investigation, groundwater was

encountered at approximately 5 feet bgs; the depth of the deeper soil sample (groundwater

interface) and the deeper groundwater sample were adjusted accordingly.

_' At location IWTP360-DP04, no deep groundwater sample was collected as a result of slow

recharge conditions, likely a reflection of lithologic conditions within and near the top of the Bay

Sediment Unit.

4.4.2 Sampling along the Pipelines

Soil and groundwater sampling locations proposed along the pipelines were selected based on

prior knowledge of site conditions. Two vacuum excavation locations were proposed south of

1WTP 360, where previous investigations had encountered a large pier-like structure during soil

excavation under IWTP 360 (Section 2.3). This structure was encountered in vacuum excavation

locations 1WTP360-VE01 and -VE02, inside the fenced area between Buildings 414 and 163.

Both excavations reached a maximum depth of 4.5 feet, where concrete was encountered. Two

soil samples were collected from IWTP360-VE01, and one was collected from IWTP360-VE02.

Groundwater was not encountered in either excavation.
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At location IWTP360-VE05, no groundwater sample was collected as a result of slow recharge

conditions, likely a reflection of lithologic conditions within and near the top of the Bay

Sediment Unit.

As noted in Section 4.2.2, one direct-push sampling location (IWTP360-DP05) was added near

the northwestern end of the pipelines to provide additional data along the pipelines. One shallow

soil sample was collected from 1.5 to 2 feet bgs, and another was collected from below the pipes

from 4.5 to 5 feet bgs. A HydroPunch®groundwater sample was collected from 8 to 10 feet bgs.

4.4.3 Deviation Summary

Sixteen soil samples were proposed in the SAP, and seventeen were collected. Twelve

groundwater samples were proposed in the SAP; nine were collected. Four proposed samples

were not collected due to refusal at two sampling locations and insufficient recharge at two other

locations. One direct push sampling location was added south of 1WTP 360, along the pipelines.

As requested by DTSC in comments on the final SAP (DTSC, 2004), soil and groundwater were

analyzed for the full suite of CLP metals and hexavalent chromium rather than the metals

initially proposed in the SAP (cadmium, chromium (total and hexavalent), copper, lead, nickel,

and silver).

4.5 DATA QUALITY ASSESSMENT

Data quality is assessed through data verification and validation processes and an evaluation of

the degree to which project-specific DQOs were achieved. Acceptability of data, evaluated by

the parameters of precision, accuracy, representativeness, completeness, and comparability

(collectively known as PARCC parameters), is determined through the process of data

validation. During data validation, analytical quality control results are compared to established

criteria for acceptability. Analytical sensitivity, as determined by reporting limits, is also

assessed as part of the DQO evaluation.

DQOs for sampling at IWTP 360 at Alameda Point were developed in accordance with EPA

guidance for the DQO process (EPA, 2000a). DQOs are described in detail in the SAP (Tetra

Tech, 2004b). In general, the DQOs for sampling at IWTP 360 were designed to determine

whether metals, including hexavalent chromium, were present in subsurface soils at
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concentrations exceeding PRGs (EPA, 2002) or in shallow groundwater at concentrations

exceeding MCLs. The SAP recommended that a human health risk assessment be conducted if

soil or groundwater concentrations exceeded screening levels. Sampling locations were placed

using prior knowledge of site conditions and professional judgment in the area near the former

treatment plant and pipelines.

Over a period of 3 days, 13 groundwater samples, including two duplicate pairs, and 17 soil

samples were collected and submitted for laboratory analysis. The 13 groundwater samples

submitted for analysis also included the following four field quality control (QC) samples: two

field duplicate samples, one equipment rinsate sample, and one source water blank. No field

duplicate samples were collected for soil because of the heterogeneous nature of the soil matrix.

Samples were analyzed by APCL at its laboratory in Chino, California, and by C&T at its

laboratory in Berkeley, California. Definitive data (as defined in the SAP) for Alameda Point

were generated for metals, including hexavalent chromium.

Soil and groundwater samples were analyzed and tracked in batches called sample delivery

groups (SDG), consisting up to 19 samples each. SDGs are generally limited to 20 samples or

less. Analytical results were submitted to Tetra Tech by SDG. The laboratories followed the

analytical methods specified in the SAP. Laboratory Data Consultants, Inc. (LDC) in Carlsbad,

California performed analytical data validation in accordance with procedures outlined in the

EPA CLP functional guidelines for inorganic data review (EPA, 1994b) and the data validation

statement of work for Navy CLEAN II (Tetra Tech, 2001). APCL and C&T provided LDC with

the following information, as required to validate the data: raw data, instrument calibration

information, instrument printouts for samples and standards, instrument run logs, bench sheets,

standards preparation information, and QC sample results.

A cursory validation was performed by LDC on the data for 26 samples, and a full validation

was performed on the data for 4 samples, according to the validation procedures outlined in the

SAP. The SAP specified that 20 percent of the samples were to be selected for full validation.

The frequency of full validation for this sampling event was 15 percent, which does not meet the

goal of 20 percent; however, this is not anticipated to have a significant effect on data quality
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because no major data quality problems were identified. Validated analytical results, which meet

regulatory and method specifications, provide definitive data, as defined by the DQO process for

Superfund (EPA, 1994a). Definitive data are suitable for site characterization and risk

assessment and, therefore, support project DQOs.

4.5.1 Critical Parameters

Data were evaluated for acceptable quality and quantity. This evaluation was based on the

PARCC critical indicator parameters. Each of the PARCC parameters are discussed in the

following sections.

4.5.1.1 Precision

Precision is a measure of the variability associated with the entire sampling and analysis process.

It is the comparison among independent measurements as the result of repeated application of the

same process under similar conditions. It is determined by the analysis of field duplicate pairs,

matrix spike duplicate (MSD) pairs, and matrix duplicate (MD) pairs. Precision is expressed as

the relative percent difference (RPD) of a pair of values (or results). Acceptance criteria for each

analytical methodology are stated in Appendix A of the SAP (Tetra Tech, 2004b). As part of the

data validation process, field duplicate, MSD, and MD results were evaluated for compliance

with acceptance criteria for precision for each analytical method. RPD evaluations are

documented in individual data validation reports for each SDG (Appendix E).

Field duplicate pairs were evaluated for each analysis performed on groundwater samples. Field

duplicates were not collected for soil samples because of the heterogeneous nature of the soil

matrix. Two groundwater field duplicate pairs (15 percent of the environmental water samples

submitted for analysis) were submitted during this sampling event. The field duplicate frequency

met the goal identified in the SAP of 10 percent of field groundwater samples. Field duplicate

results met the guidance criteria of 25 percent RPD, with the exception of aluminum and iron.

Results with RPDs outside of the guideline of 25 percent were not qualified. EPA CLP

guidelines for inorganic data review provide general guidance in evaluating field duplicate

samples, but they do not provide acceptance criteria. Sample results are generally not qualified

on the basis of field duplicate results.
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Matrix spikes (MS) were analyzed for each analysis and matrix (water or soil). Frequency

criteria for MSD or MD pairs specified in the SAP (Tetra Tech, 2004b) are 5 percent of the

samples or one pair per analytical batch. MSD frequency for each method was 13 percent, which

meets the established criteria. No precision problems were observed for MSD or MD results.

4.5.1.2 Accuracy

Accuracy is the degree to which a measurement agrees with its true value and is expressed as

percent recovery. Acceptance criteria for each analytical methodology are stated in Appendix A

of the SAP. Accuracy is assessed by comparing the recoveries of MS samples and laboratory

control samples (LCS), to associated control limits. Through the process of data validation, MS

and LCS recoveries were evaluated for compliance with acceptance criteria for accuracy for each

analytical methodology. The frequency of analysis of MS samples met the criteria specified in

the SAP of 5 percent of the samples, with an overall frequency of 13 percent. No accuracy

problems were observed for the metals and hexavalent chromium analyses. LCSs were analyzed

for each SDG. LCS percent recoveries were within QC limits for all analyses.

4.5.1.3 Representativeness

Representativeness is a qualitative parameter which is defined by the degree to which data

accurately and precisely represent a characteristic of a population, parameter variations at a

sampling point, or a process or environmental condition. Sample results were evaluated for

representativeness by examining items related to sample collection, including chain-of-custody

documentation, sample labeling, collection dates, and the condition of the samples upon receipt

at the laboratory. Laboratory procedures were also examined, including anomalies reported by

the laboratory, either upon receipt of the samples at the laboratory or during analytical processes;

adherence to recommended holding times for samples prior to analysis; calibration of laboratory

instruments; adherence to analytical methods; quantitation limits used for samples; and

completeness of data package documentation. Any item that may have adversely affected the

representativeness of the sample result was documented in the data validation narratives

(Appendix E).

All samples were analyzed within the holding times specified by the methods. All water and soil

samples were received at the laboratories at the appropriate temperatures of 2 to 6 degrees
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centigrade. Initial and continuing calibration checks for analytical instruments met QC criteria

for all analyses, with the following exception: because of a continuing calibration problem with

the analytical instrument, 29 results for copper were qualified as estimated. One calibration

check sample for copper exceeded the upper control limit. Associated detected sample results

were qualified as estimated (the validation qualifier "Jf" was assigned), and nondetected results

were qualified as estimated nondetected ("UJf") because of the potential for a high bias based on

a high calibration check. Details can be found in the data validation narratives in Appendix E.

Project-required quantitation limits listed in the SAP were met for all analyses with the exception

of arsenic in soil. The laboratory reported nondetected results for arsenic in soil were above the

project-required reporting limits (PRRL) of 0.3 mg/kg. The impact of this anomaly will be

addressed as part of the risk assessment for arsenic. Overall, the quantitation limits achieved for

the sampling event were adequate to meet the DQOs.

Source water blank, equipment rinsate, laboratory method blank, and instrument calibration

blank results were evaluated during the data validation process to determine whether source

water (source water blank), equipment decontamination procedures (equipment rinsate), or

laboratory conditions (method and calibration blanks) may have affected sample results. Blank

contamination indicates the potential for false positive results at low concentrations and the

potential for a high bias in detected results. Because of blank contamination in all 30 samples, a

data validation qualifier of "UJb" was added to the metals results to indicate that the result

should be considered an "estimated value". In all, 178results were qualified as estimated

nondetected (or "UJb"). These results may be false positives, and the "UJb" qualifier eliminates

this problem. A discussion of analytical results for the source water blank, equipment rinsate,

and laboratory method and calibration blanks is included for each analysis in the validation

narratives included in Appendix E. A comparison of source water blank results and equipment

rinsate results did not indicate any contributions from the equipment decontamination process.

4.5.1.4 Completeness

Completeness is defined as the percentageof measurementsjudged to be valid (not rejected or

relatedto samplingerrors). The completenessof sample results is determinedthrough the data

validationprocess. All rejected ("R"-qualified)sample results andmissing analysesare

considered incomplete. Data that are qualified as estimated ("J"-qualified) or estimated '_d
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nondetected ("UJ"-qualified) are considered to be valid and usable. Completeness is calculated

_' and reported for each method and analyte combination. The number of valid results divided by

the number of possible individual analyte results, expressed as a percentage, determines the

completeness of the data set.

A completeness goal of 90 percent was specified in the SAP. For this sampling event, no

analytical results were rejected, resulting in 100 percent analytical completeness. Some of the

planned samples identified in the SAP were not collected because of problems encountered in the

field, and samples were collected at one additional sample point that was not described in the

SAP. These changes are addressed previously in Section 4.4.

4.5.1.5 Comparability

Comparabilityof the datais a qualitativeparameterthatexpresses the confidencewith which one

dataset may be compared to another. Comparabilityof the datais achieved by using standard

methods for samplingand analysis,reporting data in standardunits, normalizingresults to

standardconditions, andusing standardizedreporting formatsand datavalidationprocedures.

Elevated reporting limits were assessed during the data validation process to determine whether a

justifiable reason existed for the raised limits. Reporting limits for metals were frequently raised

because of blank contamination; however, this had a limited impact on the usability of the data.

4.5.2 Data Validation Summary

APCL andC&T submittedanalyticalreports with laboratoryqualifiers, which are defined by

laboratorystandardoperatingprocedures. Laboratory-definedqualifiersidentify such items as

nondetectedvalues; valuesbelow the PRRL, which are considered to be estimatedvalues; and

values with analyticalanomaliessuchas QC deficiencies. These laboratorydataqualifiers were

replaced with functionalguideline(EPA, 1994b) datavalidationqualifiersduringdatavalidation.

During datavalidation,LDC completedworksheets documentingthe criteria reviewed. These

worksheets were used to generatevalidationnarratives andare not included in this report. The

worksheets are archived with project files. A validationnarrativewas prepared for each SDG.

Each validationnarrativecontainsa list of the samples in thatSDG, analysesperformed,the

identityof the samples receiving full validation,and resultsof the validationfor each method.
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After the data were reviewed, data validation qualifiers were applied to analytical results. Data

validation qualifiers are alphabetic characters placed adjacent to each reported value that

correspond to definitions specified in the validation report. In addition to associated qualifiers,

the printed tables for the validated laboratory analytical data also include a comment column

containing any comment codes. The letters a through h were used to reference different QC

issues that may have affected analytical results. Associated definitions for these comment codes

are provided in the validation reports. Laboratory data were received electronically from the

laboratories and added to a database. A database program allowed (1) EPA data validation

qualifiers to replace original laboratory qualifiers and (2) the generation of tables that could be

printed with validated results in various formats.

All groundwater samples were filtered and preserved in the field; therefore, analysis generated

results for dissolved metals. Inductively coupled plasma serial dilutions and spectral interference

check analyses were performed at required frequencies. Analytes detected at concentrations

greater than the instrument detection limit but less than the PRRL were qualified as estimated (a

"Jg" qualifier was assigned).

4.5.3 Summary Assessment of Sample Data
Analyticalresults of the 2004 samplingevent met project objectives for the quantityand quality

of datarequiredto support decisions to be based on this investigation. No datawere rejected

from this samplingevent. Datawithout qualifiers anddataqualifiedasestimatedwith a "UJ" or

"J" qualifierare usable for purposes in supporting project objectives. Validateddatafor the

IWTP 360 investigationat AlamedaPoint were found to be representativeandcomparablefor all

samples. Tetra Tech exceeded its completeness goal of 90 percent; actualcompletenesswas 100

percentfor this samplingevent.
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5.0 SUMMARY OF RECENT INVESTIGATION RESULTS

The following sections presentthe analyticalresults fromthe six soil and six groundwater

samplescollected in the vicinityof IWTP360 andthe eleven soil and three groundwatersamples

collected alongthe subsurfacepipelinesin March 2004.

5.1 RESULTS FROM SOIL AND GROUNDWATER SAMPLING AT IWTP 360

The range of detected concentrationsof metalsin soil samplescollected in the vicinity of

1WTP360 is presented in the following table:

Detection Industrial Residential

Contaminant Range (mg/kg) Frequency PRG (mg/kg) PRG (mg/kg)
Aluminum 4,070 to 5,340 6/6 100,000 76,000
Antimony ND 0/6 410 31
Arsenic ND to 15.5 116 1.6 0.39

Barium 38.4 to 92.4 6/6 67,000 5,400
Beryllium ND 0/6 1,900 150
Cadmiuma ND 0/6 450 37
Calcium 3,000 to 11,000 6/6 NA NA

Chromium (total)a 32.8 to 42.7 6/6 450 210
Chromium
(hexavalent)a ND 0/6 64 30
Cobalt 5.1 to 10.2 6/6 1,900 900
Coppera ND to 56.6 2/6 41,000 3,100
Iron 8,340 to 28,800 6/6 100,000 23,000
Leada 2.6 to 215 616 NA 150

Magnesium 2,380 to 3,190 6/6 NA NA

Manganese 103 to 288 6/6 19,000 1,800
Mercury ND to 0.11 3/6 310 23
Molybdenum ND 0/6 5,100 390

Nickela 24.8 to 47.3 6/6 20,000 1,600
Potassium 368 to 452 6/6 NA NA

Selenium ND 0/6 5,100 390
Silvera ND 0/6 5,100 390
Sodium ND 0/6 NA NA

Thallium ND 0/6 67 5.2
Vanadium 19.4 to 32.1 6/6 7,200 550
Zinc 16.3 to 101 6/6 100,000 23,000

Notes:

a Metals identified as potentially impacting site based on prior use
NA Not applicable
ND Not detected
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Arsenic, iron, and lead were detected at concentrations exceeding the residential PRGs in a soil

sample from boring location IWTP360-DP01. No other metals were detected in concentrations

above the residential PRG in samples collected in the vicinity of IWTP 360.

The range of metals detected in groundwater samples collected in the vicinity of IWTP360 is

summarized as follows:

Detection Tap Water
Contaminant Range (IJg/L) Frequency PRG (pg/L) MCL (pg/L)
Aluminum ND to 3,150 2/6 36,000 1,000
Antimony ND 0/6 15 NA
Arsenic ND to 41.1 316 0.045b 50

Barium 58.7 to 194 6/6 2,600 1,000
Beryllium ND 0/6 73 4
Cadmiuma ND 0/6 18 5

Calcium 56,800 to 93,300 6/6 NA NA
Chromium (total)a 2.3 to 274 616 NA 50
Chromium
(hexavalent)a ND to 20.0 1/6 110 NA
Cobalt ND 0/6 730 NA

Coppera ND 0/6 1,500 1,300

Iron ND to 3,980 516 11,000 300c
Leada ND 0/6 NA 15

Magnesium 12,400 to 29,100 6/6 NA NA
Manganese 82.6 to 2,070 6/6 880 50c
Mercury ND 0/6 11 2
Molybdenum ND to 49.5 4/6 180 NA
Nickela ND to 78.3 4/6 NA 100

Potassium 1,890 to 11,600 6/6 NA NA
Selenium ND 0/6 180 50

Silvera ND 0/6 180 100°

Sodium 30,300 to 94,200 6/6 NA NA
Thallium ND 0/6 2 2

Vanadium ND to 77.2 2/6 260 NA

Zinc ND to 31 3/6 11,000 5,000c
Notes:

a Metals identified as potentially impacting site based on prior use
b Cancer endpoint PRG
c Secondary MCL
NA Not applicable
ND Not detected

Manganese was detected in one sample from boring IWTP360-DP02 in excess of the tap water

PRG and arsenic was detected at concentrations in excess of the tap water PRG in three samples,
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but concentrations were less than the MCL. No other metals were detected at concentrations

exceeding tap water PRGs in groundwater collected in the vicinity of IWTP 360.

Aluminum was detected at a concentration exceeding the MCL in one groundwater sample from

boring IWTP360-DP03. Total chromium was detected at a concentration exceeding the MCL in

one groundwater sample from boring -DP05. Iron was detected exceeding the secondary MCL

in four samples: one each from borings -DP02, -DP03, -DP04 and -DP05. Manganese was

detected at concentrations exceeding the secondary MCL in all six groundwater samples

collected in the vicinity of IWTP-360.

5.2 RESULTS FROM SOIL AND GROUNDWATER SAMPLING ALONG THE
PIPELINES

The rangesof metalsdetectedin soil samples collected along the pipelinesare as follows:

Detection Industrial Residential
Contaminant Range (mg/k9) Frequency PRG (mg/k9) PRG (mg/k9)
Aluminum 3,390 to 5,620 11/11 100,000 76,000
Antimony ND 0/11 410 31
Arsenic ND to 7.7 6111 1.6 0.39
Barium 35.5 to 279 11/11 67,000 5,400
Beryllium ND 0/11 1,900 150
Cadmiuma ND to 18.9 4/11 450 37
Calcium 3,190 to 29,900 11/11 NA NA
Chromium (total)a 26.8 to 205 11/11 450 210
Chromium
(hexavalent)a ND to 0.93 7/11 64 30
Cobalt 4.4 to 6.5 11/11 1,900 900
Coppera ND to 94.7 10/11 41,000 3,100
Iron 6,860 to 16,600 11/11 100,000 23,000
Leada 4.7 to 264 11111 NA 150
Magnesium 1,880 to 4,930 11/11 NA NA
Manganese 89.7 to 192 11/11 19,000 1,800
Mercury ND to 0.13 7/11 310 23
Molybdenum ND to 5.1 2/11 5,100 390
Nickel 24.1 to 184 11/11 20,000 1,600
Potassium 276 to 608 11/11 NA NA
Selenium ND 0/11 5,100 390
Silvera ND to 4.2 3/11 5,100 390
Sodium ND 0/11 NA NA
Thallium ND 0/11 67 5.2
Vanadium 14.9 to 25.2 11/11 7,200 550
Zinc 17.1 to 97.3 11/11 100,000 23,000
Notes:
a Metals identified as potentially impacting site based on prior use
NA Not applicable

ND Not detected
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Lead was detected at a concentration exceeding the residential PRG in a sample collected from

location 1WTP360-VE05. Concentrations of arsenic exceeded the residential PRG in six

samples from -VE02, -VE03, VE-04, VE-05, and VE-06 (2 samples). No other metals were

detected at concentrations above residential PRGs in soil samples collected along the pipelines.

The range of detected metals in groundwater samples collected along the pipelines is as follows:

Detection Tap Water
Contaminant Range (IJg/L) Frequency PRG (IJg/L) MCL (IJg/L)
Aluminum 147 to 313 3/3 36,000 1,000
Antimony ND 0/3 15 NA
Arsenic ND to 19.9 1/3 0.045b 50

Barium ND to 112 1/3 2,600 1,000
Beryllium ND 0/3 73 4
Cadmiuma ND 0/3 18 5

Calcium 11,600 to 83,900 :3/3 NA NA
Chromium (total)a 4.5 to 47.6 3/3 NA 50
Chromium
(hexavalent)a ND to 20 1/3 110 NA
Cobalt NO 0/3 730 NA

Coppera ND 0/3 1,500 1,300
Iron ND to 1,200 2/3 11,000 300c
Leada ND 0/3 NA 15

Magnesium 2,480 to 31,900 3/3 NA NA
Manganese ND to 1,860 2/3 880 50c
Mercury ND 0/3 11 2
Molybdenum 21.8 to 272 3/3 180 NA
Nickel ND to 26.5 1/3 NA 100
Potassium 881 to 19,200 3/3 NA NA
Selenium ND 0/3 180 50
Silvera ND 0/3 180 100°

Sodium 25,900 to 280,000 3/3 NA NA
Thallium ND 0/3 2 2
Vanadium ND to 18 1/3 260 NA

Zinc ND to 28.2 1/3 11,000 5,000c
Notes:

a Metals identified as potentially impacting site based on prior use
b Cancer endpoint PRG
c Secondary MCL
NA Not applicable
ND Not detected

Manganese was detected at concentrations exceeding the tap water PRG in both groundwater

samples collected at location IWTP360-VE05. Molybdenum was detected exceeding the tap

water PRG in a sample collected from -VE04. Arsenic was detected exceeding the tap water
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PRG in a sample collected from -VE06. No other metals were detected at concentrations in

excess of tap water PRGs in groundwater samples collected along the pipelines.

Total chromium was detected at a concentration exceeding the MCL in one groundwater sample

collected from boring IWTP360-DP05. Iron concentrations exceeded the secondary MCL in

three samples. Two of the samples were collected at location IWTP360-VE06, and one sample

was collected from boring -DP05. Manganese was detected at concentrations exceeding the

secondary MCL in four of five groundwater samples collected along the pipelines.
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6.0 SITE CHARACETIZATION AND DATA SCREENING

The following sections discuss the IWTP 360 site characterization summary and the data

screening rationale used to develop the HHRA data set (Appendix C).

6.1 SITE CHARACTERIZATION

In the vicinity of the former IWTP, soil samples were collected at depths from the ground

surface to 12 feet bgs including extensive sampling south of 1WTP 360 to define the lateral and

vertical extent of metals contamination. Soil contaminated with metals was excavated to depths

ranging from 10 to 12 feet bgs in December 2000. The most recent sampling activities were

conducted to satisfy DTSC comments (DTSC, 2002) on the 2001 closure certification report and

ongoing discussions between DTSC and the Navy regarding data gaps at the site.

Cadmium and chromium were established as the metals of concern for the vicinity of the

excavation. Soil samples collected east of the excavated area in 2004 were non-detect for

cadmium and hexavalent chromium and less than 20 percent of the residential PRG for total

chromium.

In the vicinity of the former IWTP 360, groundwater samples were collected at four locations

around the perimeter of the excavated area to investigate whether groundwater had been affected

by contaminated soil remaining in the area at depths of 12 to 14 feet bgs. These data were

incorporated into the HHRA (Appendix C).

Soil and groundwater was also sampled along the pipelines as requested by DTSC. Soil samples

were collected at 25-foot intervals from nine sampling locations at two depths along the length of

the pipelines. In addition, groundwater samples were collected at six sampling locations along

the length of the pipelines. These data were also incorporated into the HHRA.

The series of investigations conducted at IWTP 360 have adequately characterized the soil and

groundwater conditions in the vicinity of the former IWTP and along the underground pipelines

from Building 360 to 1WTP 360. The 2004 sampling was conducted in response to DTSC

comments regarding data gaps for the site (DTSC, 2002).
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Metals data from the investigations conducted between 2000 and 2004 were used in conducting

the HHRA.

6.2 DATA SCREENING

Soil and groundwater analytical results for all investigations conducted at the site are tabulated in

Appendix A. These tables list validated analytical data (Table A-1), unvalidated analytical data

(Table A-2) (the samples collected in 1997by E&E), and analytical data for ex situ soil

(Table A-3) (the soil removed by IT in 2000). Metals previously treated at the IWTP and listed

as managed hazardous wastes are provided in E&E, 1995.

6.2.1 VALIDATED VS. UNVALIDATED DATA

Results from the initial characterization data collected by E&E in 1997 (see Table A-2) were

used to guide subsequent investigations, but were not validated and were not used in the HHRA

(Appendix C).

6.2.2 REMOVED DATA

A soil excavation was conducted at the site from December 2000 to January 2001 to remove soil

_, contaminated with cadmium and chromium as a result of IWTP 360 operations (IT, 2001b). The

analytical results from these removed samples (see Appendix A, Table A-3) are not

representative of site conditions and will not be included in further evaluations of the site.
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7.0 BACKGROUND COMPARISON

Metals data for soil and groundwater at Alameda Point considered naturally occurring and not

related to historical site activities were compared with analytical results for samples

representative of current conditions at IWTP 360. This comparative evaluation was used to

identify: 1) those metals whose presence in soil or groundwater at IWTP 360 potentially resulted

from historical site activities and 2) those metals in the soil or groundwater that are naturally

occurring (background).

The background metals values for soil and groundwater were obtained from the previously

published Summary of Background Concentrations in Soil and Groundwater, Alameda Point by

TtEMI, dated December 2001 (provided as Attachment 1). The methodology used to compare

the background data set to samples representative of current conditions at the sites is presented in

Appendix B and summarized below.

7.1 BACKGROUND SOIL AND GROUNDWATER EVALUATION

Areas of Alameda Point with geologically similar soils were grouped into background data sets

designated "pink", "blue", and "yellow". The background evaluation for soil consisted of

comparing the soil background data set from the blue area with analytical results representative

of IWTP 360 to determine which metals in soil are attributed to background. As discussed in

the 2001 background study, 35 wells were identified as being unaffected by site related

groundwater contamination. Filtered metals data were used to constitute the ambient metals data

set. The background groundwater evaluation consisted of comparing the background

groundwater data set for Alameda Point with groundwater analytical results representative of

IWTP 360 to determine which metals in groundwater are attributable to background. To

facilitate the evaluation, raw laboratory results were obtained from TtEMI for the soil and

groundwater samples used in the 2001 background study.

Two-population statistical tests were used to compare concentrations of background metals for

Alameda Point soil and groundwater to metal concentrations detected at 1WTP 360 to determine

which metals are present at concentrations above naturally occurring levels (greater than
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background). Initial statistical tests consisted of both graphical and numerical Quantile Tests.

Based on the results of both the graphical and numerical Quantile Tests, a subset of metals were

further anayzed using either the Wilcoxon Rank Sum Test or Gehan Nonparametric Test,

depending on the percentage of non-detects and other factors.

7.2 RESULTS OF BACKGROUND SOIL AND GROUNDWATER COMPARISON

Based on a comparison of the IWTP 360 soil data with the background data set for the blue area,

the following metals in soil at IWTP 360 are considered chemicals of potential concern (COPC):

• Barium • Lead

• Calcium • Molybdenum
• Chromium • Nickel
• ChromiumVI • Silver
• Cobalt

Based on the background comparison, the following metals in groundwater at IWTP 360 are

attributed to background:

• Arsenic • Nickel
• Calcium • Vanadium
• Chromium • Zinc
• Chromium VI
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8.0 HUMAN HEALTH RISK ASSESSMENT

In accordance with the decision criteria stated in the DQOs (see Table 1) developed for the

closure confirmation investigation conducted in 2004, a HHRA has been prepared for IWTP 360.

The DQO criteria state that a HHRA should be conducted if any analytical results exceed the

PRGs (EPA, 2002). As shown in Section 5.0 of this report, PRGs were exceeded for a few

metals; a HHRA was prepared (and is provided in Appendix C) to evaluate whether metals

detected in soil or groundwater could pose significant risk to human health. The results of the

HHRA risk calculations were used to support the risk management evaluation presented in

Section 9.0 of this report; the risk management evaluation is used to determine whether further

action is needed at IWTP 360.

The methods and assumptions used to evaluate human health risks were consistent with DTSC

guidelines for human health risk assessments and drawing from Risk Assessment Guidance for

Superfund (RAGS). In addition, the DTSC lead risk model called LeadSpread 7 (DTSC, 2003)

was used to assess lead health risks for children. An important note is that an HHRA is

intentionally based upon a series of assumptions expected to yield a very conservative estimation

of risks and does not necessarily represent actual risks to a specific receptor.

The HHRA is composed of the four components listed below:

• Data Evaluation and Selection of Chemicals of Potential Concern (COPC), consisting
of an evaluation of the data and selection of COPCs in site media.

• Exposure Assessment, involving an evaluation of potential exposure pathways from
the COPCs to human populations.

• Toxicity Assessment, consisting of compiling toxicity values that characterize
potential adverse health effects of exposure to COPCs.

• Risk Characterization, consisting of the quantitative characterization of potential
human health risks associated with exposure to COPCs.

The HHRA, updated to reflect comments from DTSC to the Draft Amendment to Closure

Summary Report is summarized below. The updated HHRA is presented as Appendix C of this

report.
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8.1 DATA EVALUATION AND IDENTIFICATION OF CHEMICALS OF
POTENTIAL CONCERN

The first step of the HHRA process consisted of reviewing and evaluating available data and

identifying COPCs in the environmental media (such as groundwater and soil).

8.1.1 Data Evaluation

The area of potential soil and groundwater exposure was defined as the area within the

boundaries of IWTP 360 and also the area outside IWTP 360 in the vicinity of the pipelines

running from Building 360 to 1WTP360. Soil and groundwater data were collected within this

area during various sampling efforts, and these data were used to characterize the area. Data

were considered to be appropriate for use in the HHRA, however, if they (1) were validated, (2)

were not qualified rejected (R), (3) met the DQO for the closure plan amendment (Tetra Tech,

2004a), and (4) reflect current site conditions. For example, data for soil no longer present in the

area because of excavations were not included in the HHRA because they do not reflect current

site conditions. Because there are no permanent monitoring wells installed within lWTP 360,

filtered direct-push groundwater data were used in the HHRA.

Based on comments from DTSC, the updated HHRA evaluated the risk associated with soils at

the site from two depth intervals; surface soils representing a depth interval of 0-1 foot, and

subsurface soils representing a depth interval of 0-10 feet. Soil and groundwater samples were

assessed for metals only. Cyanide and other analytical groups were not assessed in the HHRA

because they were not considered to be chemicals of interest (see Section 3).

8.1.2 Identification of Chemicals of Potential Concern

The backgroundevaluationdiscussed in Section 7 identifiedthe metalsat the site considered to

be COPCs. The COPCs wereused to calculaterisks associatedwith the site in the updated

HHRA. To evaluate the contributionof backgroundmetals to a receptor's risk, backgroundrisks

were also calculatedusing the 95%upper confidence interval (UCL) values for blue background

soil andbackgroundgroundwaterprovided in the 2001 backgroundstudy.

8.2 EXPOSURE ASSESSMENT

An exposure assessmentincludes anevaluationof potentialhumanreceptors that could come in

contact with site-related chemicals as well as exposure routes, magnitude, frequency, and
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duration. Quantitative assessment of human exposure to contaminants in the environment

involves the following steps:

• Characterization of the exposure setting(s) and identification of potential future
human receptors

• Identification of exposure pathways and exposure routes

• Estimation of exposure point concentrations (EPC)

• Quantification of chemical intake for pathway specific exposures for each potential
receptor

8.2.1 Characterization of the Exposure Setting, Pathways, and Routes

Estimating human exposure to contaminants requires that specific assumptions be made

regarding how and at what frequency an individual will contact the subject chemicals. These

exposure patterns are collectively referred to as an "exposure scenario". Exposure scenarios

depend the current and future use scenarios for the property (residential, commercial/industrial,

or construction). All three uses might be applicable at a single site.

According to the Naval Air Station Alameda Community Reuse Plan (EDAW, 1996) and the

updated Preliminary Development Concept (Roma Design Group, 2006), IWTP 360 and

surrounding area is designated as commercial/industrial use, therefore future exposure to soils

and groundwater would be consistent with hypothetical future commercial/industrial worker

population. Additionally, future construction at the site to support the identified future land use

as commercial/industrial would result in exposure by hypothetical future construction worker

population. To evaluate closure with unrestricted future land use, a hypothetical future

residential population was also considered.

The exposure scenarios were evaluated for the following pathways:

• Residential - soil ingestion, dermal contact with soil, inhalation of particulates from
soil, and ingestion and dermal contact with groundwater

• Commercial/Industrial - soil ingestion, dermal contact with soil, and inhalation of
particulates from soil

• Construction Worker - soil ingestion, dermal contact with soil, and inhalation of
particulates from soil; and ingestion and dermal contact with groundwater
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Because these pathways are based on future exposures, they are considered potentially complete

and are evaluated to provide a conservative estimate of risk.

8.2.2 Estimation of Exposure Point Concentrations
EPC is an estimate of the true arithmetic mean concentration of a chemical in a medium to which

a human receptor may be exposed. Due to uncertainty in estimating the true arithmetic mean

given the typically small sample populations in environmental work, EPA recommends using the

95% upper confidence limit (UCL) of the arithmetic mean in estimating the EPC. For this

updated HHRA, EPCs were calculated using the following methodology:

• less than 15%non-detect values, substitute V2the detection limit for ND values and
calculate 95% UCL using ProUCL;

• between 15% and 85% ND values, estimate the 95% UCL using the bounding
approach per EPA 2002; and

• greater than 85% ND values, use the maximum value.

EPCs were calculated for surface soils (0 to 1foot bgs) and subsurface soils (0 to 10feet bgs),

and for groundwater, and were calculated for the COPCs as presented in the background

_' evaluation in Appendix B.

8.2.3 Quantification of Chemical Intake

Chemicalintakerateswere estimated for all complete exposure pathwaysbased on the EPCs and

on the estimatedmagnitudeof exposure to contaminatedmedia. Exposure is basedon "intake",

which is defined as the mass of a substancetakeninto the body per unitbody weight per unit

time. Intakefrom a contaminatedmedium is determinedby the amountof the chemical in the

medium, the frequencyanddurationof exposure, body weight, the contactrate, and the

averagingtime. Both site-specific anddefault values for exposure parameterswere used in the

updatedHHRA. Default hypotheticalexposure parameters recommendedby EPA Region 9 and

DTSC were employed, as referenced in detail for each parameterandscenario in the updated

HHRA.

8.3 TOXICITY ASSESSMENT

Standard toxicological methodologies for assessing the toxicity of chemicals involve quantifying

the dose-response relationships for adverse human health effects associated with exposure to
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specific chemicals. There are two categories of toxic chemicals, carcinogenic and non-

carcinogenic. While not all chemicals have carcinogenic potential, most were assumed to have

some non-carcinogenic effect at a high dose. Carcinogenic chemicals' potency was evaluated

and presented separately from non-carcinogenic chemical potency. EPA- and DTSC-derived

toxicity values were gathered for the metals included in the updated HHRA.

8.4 RISK CHARACTERIZATION

The final step in the updated HHRA is the characterization of the potential risks associated with

exposure to detected chemicals. Risk characterization combines the exposure and toxicity

assessment to produce quantitative estimates of health effects from COPCs. Chemicals might

present cancer risks and non-cancer health effects; therefore, the potential for both types of
effects was evaluated.

It is important to note that the non-cancer hazard index (HI) is estimated differently than lifetime

cancer risk; specifically, a child's exposure is not added to the projected adult exposure. Non-

cancer effects manifest over a specific time period, and once the exposure period is over, the

hazard has also passed (that is, no latency is assumed). Because a child's exposure is much

larger at a given concentration because of its lower body weight, risk management decisions for

chemicals with non-cancer health effects are based on the HI for a child (the receptor with the

highest potential risk) for the residential scenario.

If the resulting range of incremental site His are less than 1, it is assumed that there is no

significant potential for non-carcinogenic health effects due to cumulative effects. If the HI is

greater than 1, a more refined analysis is required. This analysis is known as "segregation of

hazard indices" (EPA, 1989). In this analysis, chemicals that have similar target organs are

grouped together, and an HI is calculated for each group. If the HI for a target organ exceeds 1,

there is potential for non-cancer health effects.

Unlike non-cancer health effects, which assume that there is no significant potential for non-

carcinogenic health effects if the HI is below 1, carcinogenic risks associated with exposure to

chemicals classified as carcinogens are estimated as the incremental probability that an

individual will develop cancer over a lifetime as a direct result of an exposure. The estimated
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risk is expressed as a unitless probability. To aid in the interpretation of the results of the risk

assessment, EPA guidance presents a range of goals for residual carcinogenic risk, which is "an

excess upper bound lifetime cancer risk to an individual of between 1 in 1,000,000 to 1 in

10,000" or between 100 and 104. The range between lif o and 104 is referred to as the "risk

management range" in the updated HHRA results. This risk management range was developed

to protect human health and to help risk managers to assess whether site risks are great enough to

warrant further action or if there is justification for taking no action. Site carcinogenic 1%kis

calculated by adding risk to an adult and child from surface or subsurface soil and groundwater.

Tile site non-cancer site HI is calculated by adding the HI for a child from soil and groundwater.

The site risk, which includes risk from soil and groundwater from COPCs, is sununarized in

Section 8.4.1 for all scenarios. Background risk (which includes both COPC and non COPC

metals at background concentrations) is summarized in Section 8.4.2, and incremental risk

(estimated by subtracting the background risk from the site risk) is summarized in Scclion 8.4.3.

The health effects associated with exposure to lead are presented in Section 8.4.4.

_l_ 8.4.1 Calculated Site Risk
Using the exposure pathways discussed above, site carcinogenic risks and non-cancer hcalth

hazards are shown below.

I .OE2
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As shown graphically above, site carcinogenic risks from COPCs in soil for all three
• - 4 -6

hypothetical future populat ons are well below both EPA s risk managemen range ol 10 to 10

and DTSC's target cancer risk (lif o l()r residential land-use settings and 10 5for construction

workers). However, site carcinogenic risk from groundwater is above both EPA's risk

management range and DTSC's target risk for future hypothetical rcsidetus. The risk is directly

attributable to ingestion of arsenic in groundwater. Site carcinogenic risks from groundwater

COPCs for hypothetical future construction workers are below EPA's risk management range

and DTSC's target risk for commercial settings.

8-

6,

4_

FPA ,_nd D2"_¢l_rg_l _1 ol I

Soil
0 Residential Commercial/ Construction

Child Industrial Worker

As shown graphically above, non-carcinogenic hazard indices (HI's) from COPCs in soil for all

three hypothetical futnre populations are well below EPA's and DTSC's target HI of 1.

However, site HI from COPCs in groundwater for future hypothetical residents (in this case, the

residential child, the most sensitive receptor) is above EPA's and DTSC's target HI. The HI is

directly attributable to the potential adverse health effects from ingestion of arsenic and

vanadium in groundwater. Site HI from COPCs in groundwater for the hypothetical future

construction worker population is below EPA's and DTSC's tat-getHI of 1.

Site, background and incremental carcinogenic risks and non-carcinogenic hazards are

summarized by receptor in Table 7 and discussed below• The carcinogenic risks and non-

carcinogenic hazards were calculated using DTSC-based assumptions• Planned reuse for the

area is commercial/industrial. Residential reuse is not anticipated for the site.
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Summary of Calculated Carcinogenic Risk

Exposure Scenario Site Risk Background Risk Estimated Incremental Risk

(1)Commercial/Industrial 3.71E-09 2.36E-05 --

Construction

c)Surface soils 2.79E-06 4.74E-06 --

(1)Subsurface soils 4.51E-06 4.74E-06 --

Residential

Surface soils 3.35E-03 1.51E-03 1.84E-03 t2)

(from groundwater only)

Subsurface soils 3.35E-03 1.5IE-03 1.84E-03 _2)

(from groundwater only)

(1) Background risk is higher than site risk, thus no estimated incremental risk is attributed to the site.
(2) Estimated incremental risk is from the potential exposure to arsenic in groundwater only. Removing arsenic, considered

background, results in no estimated incremental risk attributed to the site.

No incremental risk is attributed to the site based on both hypothetical future commercial/

industrial worker and hypothetical future construction workers. Incremental risk to potential

future residential use, the most conservative scenario, is above the risk management range.

However, this incremental risk is entirely from potential exposure to arsenic in groundwater.

There is no incremental risk attributed to hypothetical future residential population from soils at

the site.

Summary of Calculated Non-Carcinogenic Hazards

Exposure Scenario Site HI Background HI Estimated Incremental HI

Commercial/industrial 0.003 0.07 -- _)

Construction

Surface soils 0.99 2.82 -- _)

Subsurface soils 0.62 2.82 -- _)

Residential (Child)
(l)Surface soils 7.52 7.79 --

_1)Subsurface soils 7.55 7.79 --

(1) Background HI is higher than site HI, thus no incremental non-carcinogenic hazard is attributed to the site.

No incremental non-carcinogenic hazard is attributed to the site based on any of the exposure

scenarios; hypothetical future commercial/industrial worker, hypothetical future construction

worker, or hypothetical future residential population.
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The carcinogenic risks and non-carcinogenic hazards lbr the exposure scenarios are further

discussed in detail in the updated HHRA in Appendix C, and briefly discussed below by _1_

exposure scenario.

8.4.1.1 Commercial/Industrial Scenario

For the commercial/industrial scenario, the most likely scenario lbr reuse of the site, soil flom

the upper 1foot was evaluated using the conunercial/industrial scenario. No groundwater

pathways were considered complete for the commercial/industrial scenario, as the site is served

by municipal water supply and thus it is assumed groundwater would not be used lbr drinking

water.

Cancer Ri_k Non-Cancer HI

HypOlhet_cal Future Corn men_ial/Indu st rlal Population Hypothetical Future Commercial/Industrial Population

As shown above, the background risk is substantially higher than the risk contributed by COPCs

at the site. Therefore, no estimated incremental carcinogenic risk or non carcinogenic hazard is

attributable to the site.

8.4.1.2 Construction Worker Scenario

Soil from the upper 1-loot and the upper 10 feet was evaluated using the construction worker

scenario, along with incidental exposure to groundwater.
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Cancer Risk Non-Cancer HI

Hypothetical FurlJr#,Construction Worker Population Hypothetical Future Construction Wurker Population

I.OE-6

1.OE8

Gw
IOE lO J I

SiteRisk Background Risk Site HI Background HI

As shown above, the site and background risks are nearly equal, with the background risk from

soil and groundwater combined slightly higher. Also, background is significantly higher than

site for non-carcinogenic hazards. There_bre, no estimated incremental risk or non-carcinogenic

hazard is attributable to tim site.

8.4.1.3 Residential Scenario

According to the expected community reuse, commercial/industrial are identified as luture land

u_e for IWTP 360 and surrounding area. Howe_,er,to e'valuateunrestricted land use, risks to a

hypothetical future residential population were evaluated.

CancerRi_k _Ca_r H$

Hypothetical Future ResidentialPopulation Hypothetical Future ResidentialPopulation

1.OE2 i I

I .OE_

1.0E-8
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I
1.OE10 Site Risk Background Risk Site HI Background HI
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As shown above, the background risk for soil is significantly higher than site risk, whereas site

and background risks are nearly equal for groundwater, resulting in no estimated incremental risk

from soil and groundwater combined attributable to the site. Also, site and background non-

carcinogenic hazards are nearly equal, resulting in no estimated incremental non-carcinogenic

hazard attributable to the site.

8.4.2 Health Effects Associated with Exposure to Lead

Lead was selected as a COPC for soil was evaluated using the LeadSpread model (DTSC, 2003).

The EPC for lead in the surface soil was 5 mg/kg, and subsurface soil was 23.4 mg/kg. Lead was

considered to be within background in groundwater (see Appendix B), with a background

concentration in groundwater of 2.4 ug/L.

The model predicts that for a child ingesting site surface soil and background groundwater, the

95% estimate of blood lead is 1.6 micrograms per deciliter (_tg/dL), compared to the comparison

criterion of 10 _tg/dL (see Appendix C). For a child ingesting site subsurface soil and

background groundwater, the model predicts a blood lead of 2.1 _tg/dL. Based on LeadSpread

results, there is no potential risk to human health from ingestion of lead in IWTP 360 soil and

groundwater.

8.5 UNCERTAINTY DISCUSSION

The exposure assessment relies on hypothetical future use of the land and the parameters that are

available to estimate the magnitude and duration of exposures associated with those land uses.

In this HHRA, reuse plans developed by the Alameda Reuse Authority were used to select future

potential receptors, and future reuse is expected to be commercial/industrial. In addition, the site

was evaluated for future construction workers developing the property for commercial/industrial

use, and also hypothetical future residential scenario to evaluate future unrestricted use.

In general, a residential exposure assessment is considered the most conservative assessment

because it involves the longest and most extensive contact with environmental media at a site.

Inclusion of domestic use of groundwater in the residential exposure also increases the

conservativeness of this assessment, especially because groundwater is not reasonably expected
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to serve as a public drinking water supply based upon the proposed land uses. In general, the

residential exposure assessment overestimates future risk.

Varying degrees of uncertainty at each stage of the HHRA arise from assumptions made in the

risk assessment and limitations of the data used to calculate risk estimates. Uncertainty and

variability are inherent in the exposure assessment, toxicity assessment, and risk characterization.

The HHRA was based upon a series of conservative assumptions expected to yield a very

conservative estimation of risks.

_ Innovative
Technical

Dft Fnl IWTP CSR11007.doe 44 Solullons,Inc.



Contract N68711-02-D-8213 Task Order 018 Amendment to the Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

9.0 RISK MANAGEMENT EVALUATION AND RECOMMENDATIONS

Thefollowing subsectionspresenta risk managementevaluationand recommendationsfor

IWTP360. The evaluationandrecommendationsare based on datacollectedduringthe

previousinvestigationsof IWTP360, the datafrom themost recentclosureconfirmation

investigation (presented in Section 5), the results of the HHRA (Section 8), and the results of an

ERA for the CERCLA site (IR Site 4) that encompasses IWTP 360 (see Appendix D).

9.1 RISK MANAGEMENT EVALUATION

The planned reuse area where IWTP 360 is located is known as the Inner Harbor area. A portion

of the Inner Harbor is identified in the community reuse plan for housing opportunities; however,

the area around IWTP 360 and Building 360 is not included in the potential housing area, rather

it is designated for commercial/industrial use (EDAW, 1996). Hypothetical future residential use

is also included to evaluate unrestricted land use.

9.1.1 Future Commercial/Industrial Worker

The site cancer risk for the hypothetical future commercial/industrial worker posed by COPCs in
surface soils is well below EPA's acceptable cancer risk range of 10-6 to 10-4 and DTSC's target

cancer risk of 10-5used for commercial land-use settings. The site non-cancer HI for the

hypothetical future commercial/industrial worker posed by COPCs in surface soils is well below

EPA's and DTSC's target HI of 1. Thus, COPCs in surface soils would not pose a significant

cancer risk/non-cancer hazard to the hypothetical future commercial population, which is the

most likely future-use scenario. As noted previously, subsurface soils and groundwater were not

complete pathways for the hypothetical future commercial population, and thus cancer risks/non-

cancer hazards were not calculated.

9.1.2 Future Construction Worker

The site and background cancer risks are at the lower end of EPA' s acceptable cancer risk range

of 10 -6 to 10 -4 and below the cancer risk of l0 -5typically used by DTSC for commercial land-use

settings, and the estimated incremental cancer risk is well below both EPA and DTSC criteria.

The site and incremental non-cancer HI for the hypothetical future construction worker posed by

COPCs in surface soils is below EPA's and DTSC's target HI of 1. Thus, COPCs in soils would
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not pose a significant cancer risk and non-cancer hazard to the hypothetical future construction

worker.

9.1.3 Future Residents

Based on the site and incremental cancer risks and non-cancer His for both surface and

subsurface soils, COPCs in soils would pose no significant cancer risk/non-cancer hazard to the

hypothetical future residential population. However, based on the site and incremental cancer

risk and non-cancer HI for groundwater, COPCs in groundwater could pose a significant cancer

risk and non-cancer hazard to a hypothetical future resident that consumes water directly from

the shallow groundwater aquifer.

The groundwater exposure area assessed in this HHRA is not, however, representative of the

actual exposure a residential receptor would likely have, as residential use would likely be

supplied with municipal water supply. Should IWTP 360 groundwater improbably be used as a

source of drinking water, risk is likely overestimated. Hypothetical future drinking water use

would require grouping enough low-yield wells together to result in a usable amount of water at

a resident's tap. (Under EPA groundwater classification guidelines, 150 gallons per day must be

extracted from an aquifer to provide whole-house use to a family of three). This would result in

drawing in more groundwater from wells (over a wider footprint), which may be less

contaminated than those evaluated for IWTP 360. For this reason, the groundwater EPC may not

be a true representation of the actual drinking water exposure pathway.

9.1.4 Ecological Receptors

A site-specific ERA was conducted for IR Site 4, of which IWTP 360 is a part, to estimate

potential risks to the environment (Appendix D). Because the OU-2B groundwater plume

intersects the Seaplane Lagoon, the exposure pathways for marine receptors were considered

complete, and IR Site 4 was included in a site-specific ERA conducted for the OU-2B

groundwater plume to estimate potential risks to marine receptors.

Results of the ERA for Site 4 indicate a potential risk to small mammals and raptors from lead (a

COPC for lWTP 360), of passerines and raptors from silver (a COPC for lWTP 360), and of

mammals from copper (not a COPC for 1WTP360) and silver. However, the risk of exposure to
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these chemicals was determined to be low based on the lack of habitat for these receptor

populations at Site 4. For groundwater within the OU-2B plume, manganese (not a COPC for

IWTP 360) may present a risk to marine receptors. However, this risk was also expected to be

low.

9.2 SUMMARY OF ONGOING CERCLA CLEANUP ACTIVITIES IN TIlE
VICINITY OF IWTP 360

Based on the 2000 Federal Facilities Agreement between the Navy and DTSC, any required

cleanup of groundwater beneath the IWTP 360 RCRA unit would be deferred to and addressed

under the CERCLA program. The following subsection presents a brief discussion of the

ongoing CERCLA groundwater program being conducted at Alameda Point and the proposed

Data Gap Investigation of Building 360 with respect to the IWTP 360 site.

Groundwater monitoring wells in the vicinity of IWTP 360 are included in the Basewide Long-

Term Groundwater Monitoring Program as part of the IR Site 3 Group (Figure 5). Groundwater

monitoring wells at IR Site 3 Group are analyzed semiannually for TPH by EPA Method 8015B,

VOCs by EPA Method 8260B, and Dissolved Metals by EPA Methods 6010B/6020A/7470A.

Arsenic, chromium, lead, nickel, selenium, and thallium have been detected in First Water

Bearing Zone (FWBZ) wells at concentrations exceeding both maximum contaminant levels

(MCLs) and background values. Arsenic, copper, lead, and nickel are present in FWBZ wells at

concentrations exceeding AWQCs and background values. Copper and nickel concentrations

above AWQCs were also common in Second Water Bearing Zone (SWBZ) groundwater

samples. Infrequent detections of antimony, arsenic, lead, selenium, and thallium above the

MCLs have also been found in samples collected from SWBZ wells. Above-background

concentrations of arsenic, chromium, lead, and the most elevated nickel concentrations appeared

to be restricted to only a few FWBZ wells. A more comprehensive discussion and presentation

of the Spring 2006 IR Site 3 Group results are presented in the Draft Spring 2006 Alameda

Basewide Annual Groundwater Monitoring Report (ITSI, 2006).

With respect to ongoing sampling of monitoring wells in the immediate vicinity of IWTP 360,

the Spring 2006 results of selected dissolved metals (IWTP 360 COPCs arsenic, chromium, and

nickel) in several wells in the FWBZ and SWBZ are presented in Figure 6. In the shallow
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groundwaternear Building360,elevatedconcentrationsof chromium(M04-05)andnickel

(MW360-1) are located upgradient and elevated concentrations of arsenic (M03-06) are located

crossgradient of the IWTP 360 site. These groundwater concentrations are consistent with a

metals source inside (or underlying) Building 360. It is likely they are related to the chromium-

nickel plating operations known to have occurred in Building 360. Second water-bearing zone

well D03-03, also in the vicinity of Building 360 and upgradient of 1WTP 360, had significantly

elevated concentrations of both chromium (21,000 ug/L) and nickel (39,000 ug/L) in samples

collected during the Spring 2006 Basewide groundwater sampling event. This SWBZ well had

not previously been sampled for metals prior to the Spring 2006 event. Further subsurface

investigation within and around the footprint of Building 360 may be appropriate to further

delineate possible metals contamination in groundwater and to verify that plating operations

within Building 360 are the probable source. In addition, hexavalent chromium (an 1WTP 360

COPC) should be added to the analytical suite for wells in the immediate vicinity.

A Data Gap Investigation for OU- l, OU-2A, and OU-2B, which includes assessment of Building

360's former plating operations, is currently being developed. The investigation will include a

groundwater evaluation of metals in the FWBZ and SWBZ within and around the vicinity of

Building 360, located less than 150 feet east and hydraulically upgradient of IWTP 360.

9.3 RECOMMENDATIONS

The investigations conducted at IWTP 360 have adequately characterized the soil and

groundwater conditions of the former IWTP 360 and along the underground pipelines from

Building 360 to 1WTP 360. No additional sampling under RCRA is recommended.

9.3.1 Soil

No further evaluation of soil at IWTP 360 is recommended based on the risk management

discussion presented in Sections 9.1.1 through 9.1.3.

9.3.2 Groundwater

No further evaluation of groundwater at IWTP 360 is recommended based on the risk

management discussion presented in Section 9.1.1.
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9.4 CLOSURE PERFORMANCE STANDARDS

The following sections present the results of closure evaluations that were conducted on IWTP

360 with respect to tanks and associated piping (Section 9.3.1), soil (Section 9.3.2), and

groundwater (Section 9.3.3). In addition, Section 9.3.4 (Closure Recommendation) summarizes

those results and demonstrates that the Navy has met the closure performance standards for

IWTP 360, as stated in the approved Amendment to the Closure Plan for IWTP 360

(Tetra Tech, 2004a).

The Navy performed closure activities at IWTP 360 in accordance with the requirements for

closure of hazardous waste units listed in the California Code of Regulations (CCR) Title 22

Section 66264.111. The requirements of Sections 66264.111 are presented below with

annotations (in italics) that document how the Navy has addressed each of the requirements.

Section 66264.111: The owner or operator shall close the facility in a manner that:
a) minimizes the need for further maintenance

The Navy met this requirement by removing all equipment, tanks and related piping such that
nofurther maintenance is needed.

b) controls, minimizes or eliminates, to the extent necessary to protect human health and the
environment, post-closure escape of hazardous waste, hazardous constituents, leachate,
contaminated rainfall or run-off, or waste decomposition products to the ground or surface
waters or to the atmosphere

The Navy met this requirement by removing hazardous waste constituents from the site and
conducting soil and groundwater sampling and risk assessments that demonstrated
acceptable risk to human health and the environment.

c) complies with the closure requirements in sections 66264.178 (Closure of Containment
System) and 66264.197 (Closure and Post-closure Care of Tanks)

The Navy removed all waste residues, containers, piping, and related equipment and
structures. All wastes generated during closure activities were disposed of in accordance
with applicable regulations. No contaminated soils were identified in the HHRA. The
closure plan and amendment to the closure plan were approved by DTSC.

9.4.1 Tanks and Associated Piping
Removal of tanks and associated piping at IWTP 360 was conducted in 1996/1997 (E&E, 1997)

and in 2000 (IT, 2001b). All tanks, units, and piping were dismantled and transported for
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disposal or recycling. Refer to Section 2.3 for descriptions of the removal activities. The Navy

_€ met the closure performance standards and no further action is required for the tanks and

associated piping.

9.4.2 Soil

The Navy conducted a HHRA with validated data from soil samples and performed a risk

management evaluation and determined that no further action is required.

9.4.3 Groundwater

The Navy conducteda HHRA with validateddatafrom groundwatersamplesandperformed a

risk managementevaluationanddeterminedthat no furtheractionis required.

9.4.4 Closure Recommendation

The closureperformance standardsin the approved amendmentto the closure plan for IWTP360

(TetraTech, 2004a) have been met. Based on the above findings,previous investigations,and

deferralof anypotentialfuturegroundwaterremediationinto the existing CERCLA program

(underthe termsof the 2000 FFA), closureof 1NVTP360 with no post-closurerequirementsis

recommended.

No further action is recommended for IWTP 360 with unrestricted future reuse. The Navy will

submit certification to DTSC from both the Commanding Officer and an independent,

California-registered professional engineer. The closure certification report will state that IWTP

360 has been closed in accordance with the closure plan and amendments and will request

closure of IWTP 360 with no post-closure requirements.

_ Innovative
Technical

Dt_r.lt_r CSRI_0_7doc 50 SOlutloes,Inc.



Contract N68711-02-D-8213 Task Order 018 Amendment to the Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

10.0 REFERENCES

California Department of Health Services, 2003. Maximum Contaminant Levels, Excerpt from
Title 22, California Code of Regulations, Division 4, Environmental Health, Chapter 15,
Domestic Water Quality and Monitoring. September.

California Environmental Protection Agency (Cal-EPA), 2000. California Wildlife Exposure
Factor and Toxicity Database. Office of Environmental Health Hazard Assessment.
http://www.oehha.org/cal_ecotox/.

CaI-EPA Department of Toxic Substances Control (DTSC), 1992. Supplemental Guidance for
Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted
Facilities.

DTSC, 1994. Preliminary Endangerment Assessment Guidance Manual.

DTSC, 2001. "Permit Writer Manual for Closure of Storage and Treatment Facilities." October.

DTSC, 2002. "Comments on Certification Report for Closure, Facility Closure Report, Building
360 Industrial Waste Treatment Plant, Alameda Point, Alameda, California." February 8.

DTSC, 2003. LeadSpread 7, Lead Risk Assessment Spreadsheet. Accessed October 2003. On
line Address: http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html

DTSC, 2004. "Approval of the Amendment to the Industrial Waste Treatment Plant (IWTP) 360
Closure Plan (Part I and II), Alameda Naval Air Station (Alameda Point), Alameda,
California, EPA ID# CA 2170023236." February.

U. S. Department of Defense (DoD), 1996. A Guide to Assessing Reuse and Remedy
Alternatives at Closing Military Installations. February.

DoD, 1997. Future Land Use Policy, July.

EDAW, Inc., 1996. "NAS Alameda Community Reuse Plan." Prepared for Alameda Reuse and
Redevelopment Authority. Adopted January.

Ecology and Environment, Inc. (E&E), 1983. "initial Assessment Study, Naval Air Station
(NAS), Alameda, California." April.

E&E, 1995. "Closure Plan Industrial Wastewater Treatment Plant Building 360; NAS Alameda,
Alameda, California." November.

E&E, 1997. "Closure Summary Report, Building 360, Industrial Waste Treatment Plant."
September 25.

Federal Facilities Agreement (FFA) for Alameda Naval Air Station, Alameda, California. 26
December 2000.

_ nnovative
Technical

Dl_F,,1_WTVcsR1,007doc 5 1 Solntlens,Inc.



Contract N68711-02-D-8213 Task Order 018 Amendment to the Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

International Technology Corporation (IT), 2001a. "Final Environmental Baseline Survey

Alameda Point, Alameda, California." January.

IT, 200lb. "Final Field Sampling Investigation Report, (Addendum to Closure Report,
September 25, 1997), Resource Conservation and Recovery Act (RCRA) Permitted
Facility, Building 360, IWTP." April 12.

Innovative Technical Solutions, Inc. (ITSI), 2006. "Draft Amendment to Closure Summary
Report for Industrial Waste Treatment Plant 360, Alameda Point, Alameda, California".
March.

PRC Environmental Management, Inc., 1997. "Samples for Use as Background, Naval Air
Station, Alameda, Alameda, California." February 7 and March 14.

Roma Design Group, Inc., 2006. Alameda Point Preliminary Development Concept, Alameda
Reuse and Redevelopment Authority. February 1.

Tetra Tech EM, Inc (Tetra Tech), 1998. "Technical Memorandum for Estimation of Ambient
Metal Concentrations in Shallow Groundwater." August.

Tetra Tech, 2001. "Comprehensive Long-Term Environmental Action Navy (CLEAN H) Data
Validation Statement of Work." August.

Tetra Tech, 2002. "Data Summary Report, Supplemental Remedial Investigation Data Gap
Sampling for Operable Units 1 and 2, Alameda Point, Alameda, California." July 25.

Tetra Tech, 2004a. "Amendment to the Closure Plan for Industrial Waste Treatment Plan 360
Hazardous Waste Facility Permit CA 2170023236, Naval Air Station, Alameda Point,
Alameda, California (Now Known as Alameda Point)." January.

Tetra Tech, 2004b. "Sampling and Analysis Plan for Industrial Waste Treatment Plant 360
Closure Confirmation Sampling." January.

Tetra Tech, 2004c. "Draft OU-2B Remedial Investigation; Alameda Point, Alameda,
California." March.

Tetra Tech, 2004d. "DraftFeasibilityStudyReportfor OperableUnit 1Sites6, 7, 8,and 16;alameda
Point,Alameda,California."December.

Tetra Tech, 2004e. "Internal Draft Feasibility Study Report for OU-2B Sites 3, 4, 11, and 21;
Alameda Point, Alameda, California." August.

U.S. Department of Navy (Navy), 1988. "Closure Plan for Industrial Waste Treatment Plant
Building 360." April.

Navy, 1990. Cover letter and "Revised Closure Plan for Industrial Wastewater Treatment Plant
Building 360." June.

_ nnovative
Technical

131iFnl IWTP CSR11007.doc 52 Solutiens,Inc.



Contract N68711-02-D-8213 Task Order 018 Amendment to the Closure Summary Report
Indusgial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

Navy, 1995. "Closure Plan, Industrial Wastewater Treatment Plant, Building 360, NAS
Alameda, Alameda, California." Prepared By E&E for the Navy. November.

Navy/Marine Corps, 1997. Installation Restoration Manual, Naval Facilities Engineering
Command, February.

Navy, 1999a. "Final Environmental Impact Statement for the Disposal and Reuse of NAS
Alameda and the FISC, Alameda Annex, and Facility, Alameda, California." Naval
Facilities Engineering Activity Engineering Field Activity West. October.

Navy, 2000. Interim Final Policy on the Use of Background Chemical Levels, Naval Facilities
Engineering Command, September.

U.S. Environmental Protection Agency (EPA), 1988. Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA, October.

EPA, 1989. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation
Manual (Part A). EPA/540/1-89/002. Office of Emergency and Remedial Response.
Washington, D.C. December.

EPA, 1992a. Supplemental Guidance to RAGS: Calculating the Concentration Term.
Publication No. 9285.7-081. Office of Emergency and Remedial Response. Washington,
D.C. May.

EPA, 1992b. Guidance for Data Usability in Risk Assessment.

EPA, 1994a. "Data Quality Objectives Process for Superfund." Prepared by the Office of
Emergency and Remedial Response. September.

EPA, 1994b. "Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review." EPA-540/R-94-013. February.

EPA, 1996. Soil Screening Guidance: Users Guide, EPA/540/R-96/018.

EPA, 1997. Exposure Factors Handbook, Volume I: General Factors, EPA/600/P-95/002Fa.

EPA, 1998. Guidelines for Ecological Risk Assessment, EPA/630/R-95/002F.

EPA, 2000a. "Data Quality Objectives Process for Hazardous Waste Site Investigations (EPA
QA/G-4HW)." Office of Environmental Information. Washington, D.C. EPA/600/R-
00/007. January.

EPA, 2000b. "Guidance for the Data Quality Objectives Process, EPA QA/G-4." Office of
Environmental Information. Washington, D.C. EPA/600/R-96/055. August.

EPA, 2002. "Calculating Upper Confidence Limits for Exposure Point Concentrations at
Hazardous Waste Sites." OSWER Directive 9285.6-10. Office of Emergency and
Remedial Response. December.

i_ nnovative
l'ocbiidcai

Dt__:nlIWTPCSR11007ao_ 53 Solutions,Iflc.



N00236.002772
ALAMEDA POINT
SSIC NO. 5090.3

TABLES

REVISED
AMENDMENT TO CLOSURE SUMMARY REPORT

INDUSTRIAL WASTE TREATMENT PLANT 360

DATED 01 JANUARY 2007



TABLE1: DATAQUALITYOBJECTIVES
Amendment to Closure Summary Report IWTP 360
Page 1 of 2

_, STEP1: Statethe Problem
• Theprimaryobjectiveoftheclosureconfirmationsamplingat IWTP360 isto obtainclosurefor IWTP

360.

• A secondobjectiveistofurtherdefinethelateralandverticalextentofcontaminationinsoiland
groundwaterinthevicinityof IWTP360.

• A thirdobjectiveistoevaluatewhethersoilorgroundwatercontaminationoccurredas a resultof
possibleleaksfromtheundergroundpipelines.

STEP2: Identifythe Decisions

Are anyofthetargetconstituentspresentatconcentrationsabovePRGsinsubsurfacesoilsorabove
MCLsingroundwaterinthevicinityof IWTP360oralongthepipelinesfromBuilding360to IWTP360?

STEP 3: Identify Inputs to the Decisions

• Analyticalresultsfor soilsamplescollectedfromone to twosoildirect-pushlocationseastof the
formerexcavationarea within IWTP 360; samplesto becollectedat 1.5 to 2.0 feet bgsand 7.5 to
8.0 feet bgsor at the groundwaterinterface,whicheveris shallower.

• Analytical resultsfor groundwatersamplescollectedfromtwo depthswithinthe firstwater bearing
zone from eachof thethree direct-pushlocationsin the vicinityof IWTP 360 (situatednorth,west,and
east of the former excavationarea).

• Analyticalresultsfor soilsamples collectedat two depths(3 feet and5 feet bgs)from eachof the six
locationsalong the pipelinesfrom Building360 to IWTP 360.

• Analytical resultsfor groundwatersamples collectedat one depth(5 feet bgs)fromeach of the six
locationsalongthe pipelinesfrom Building360 to IWTP 360.

• All soiland groundwatersamples will beanalyzedfor cadmium,chromium,copper,lead, nickel,and
silver.

STEP 4: Define Study Boundaries

• For the soil samples in the vicinity of IWTP 360, the lateral extent of the study area is the eastern side
of Building 414 (located just to the east of IWTP 360).

• The vertical extent of the soil study area in the vicinity of IWTP 360 extends from the surface of the
soil to 8 feet bgs (or at the groundwater interface,whichever is shallower) for the two locations east of
the .former excavation area.

• For the groundwater samples in the vicinity of IWTP 360, the lateral extent of the study area is the
perimeter of IWTP 360, and the vertical extent extends to the maximum depth of groundwater in the
first water-bearing zone (approximately 12feet).

• For the soil and groundwater samples along the pipelines from Building 360 to IWTP 360, the lateral
extent of the study is within 5 feet of the underground pipelines and the vertical extent extends 5 feet
bgs, which is about 2 feet below the depth of the pipelines.

• Temporal boundaries extend through the periodof performance of the task order.

STEP 5: Develop Decision Rules

If concentrations of metals in soil and groundwater are below background and MCLs in the vicinity of
IWTP 360 or along the pipelines from Building 360 to IWTP 360, then the data will be used to support a
clean closure decision for IWTP 360.

If concentrations of metals are detected above background and MCLs in soil andgroundwater samples
collected in the vicinity of IWTP 360 or along the pipelines from Building 360 to IWTP 360, a human
health risk assessment will be conducted.

STEP 6: Specify Tolerable Limits on Decision Errors

Site-specific sampling objectives and the media being investigated limit the use of statistical methods in
selecting sampling locations for this investigation. Sampling locations will be based on prior knowledge
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of likelyhazardous material handlingand waste disposal. Tolerablelimitson decisionerrorscannotbe
precisely defined.

STEP 7: Optimize the Sampling Design

Two locations in the vicinity of IWTP 360 selected for soil sampling are based on knowledge of historical
operations; therefore, soil sampling locations are placed using professional judgment.
Three locations in the vicinity of IWTP 360 selected for groundwater sampling are based on knowledge of
historical operations; therefore, soil sampling locations are placed using professional judgment.
Six locations along the pipelines from Building 360 to IWTP 360 for soil and groundwater sampling are
placed at about 25-foot intervals along the length of the pipelines, taking into account the previous
sampling locations.

Notes:

bgs Below ground surface
IWTP Industrial waste treatment plant
MCL Maximum contaminant level

PRG Preliminary Remediation Goal



TABLE 2: PREVIOUS INVESTIGATION SOIL AND GROUNDWATER SAMPLE SUMMARY, VICINITY OF IWTP 360
Amendment to Closure Summary Report IWTP 360

Page1of 2

ANALYSES PERFORMED

DEPTH Hexavalent Total General

SAMPLING LOCATION SAMPLE IDENTIFICATION DATE SAMPLED MATRIX (It bgs) REMOVED? YIN SVOC VOC Cadmium Chromium Chromium Lead Metals Chemistry TPH Phenols Cyanide Sulfide TRPH
REMEDIAL INVESTIGATION

134-001,;

134-0014M 4/4/95 Soil 3,5-4 NO _ - - X X - _ -
134-0014RE 4/4/95 Soil 3-4.5 NO X ....

.... X _.134-0039 414195 Soil 3-4.5 NO _ X -- - X X X - X
134-0039RE 414/95 Soil 4_,5 NO X .......

134/004-015 134-0015. 4/11195 Soil 2-2.5 NO X X .... X - - X X --

134-0015M 4111195 Soil 2.5-3 NO - - X X --
134-0046 4/11/95 Soil 2-2.5 NO X X - - X X X

163-001 030-USTF-071 9/2/99 Water 10 NO - - ..
163-0015 8/19/99 Water

360-CS-002 8/25/00 Soil 6-6.5 YES _ X X - -
360-CS-003 8/24/00 Soil 8.75*9.25 YES - X X

360-CS-004 8/24/00 Soil 8,75-9.25 YES - X X --
360-CS-005 8/24/08 Soil 10-10.66 YES - X X
360-CS-006 8/25/00 Soil 10-10.66 YES - X X -

360-CS-007 8/24/00 Soil 11,33-12 NO - X X -

360-CS-008 8/25/00 SO_ 1 !,33" 12 NO - X X .-
360-CS-009 7/14/99 Soil 13,33-14 NO - X X - -
360-CS-810 7/14/99 Soil 13.33-14 NO " X X - -

IWTp-360-02 360-CS-011 7/14/99 Soil 6.5-6,8 YES - X X -- -
360-CS-612 7/13/99 Soil 7.7-8 YES - X X - --
360-CS-013 7/14/99 Soil 10-10,2 YES - X X - -

360-C8-014 7/14/99 Soil 11,7-12 NO - X _( - r"
360-CS-015 7114199 Soil 13.7-14 NO - - X X

IWTP-360-03 360-CS-016 7113199 Soil 6-6.5 YES - X X -

360-CS-017 7/13/99 Soil 7,7-8 YES - X X - -
3_0-CS-.018 8/24100 Soil 9 7-10 YES - X X - --
;360-C_-019 8/24/00 Soil 11,7-12 YES - X X

360-CS/920 8/24/00 Soil 13.7-14 NO X X - --
IWTP-360-04 360-CS-031 8/24/00 Soil 7-7,3 YES X X ....

360-CS-032 8/24/00 Soil 7.7-8 YES X X - --
360-CS-033 8/25/00 Soil 10,7-11 NO X X - -
360-CS-034 8/25180 Soil 11.7-12 NO X X --

360-CS-035 8/25/00 Soil f 3, 7-14 NO X X -- --

IWTP-360-05 360-CS-036 5/25/00 Soil 6-6.3 YES X X - --
360-CS_37 8125100 Soil 8-8,3 YES X X - --
360-CS-038 8126100 Soil 10-10,3 YES X X - --

360-CS-039 8/24/00 Soil 12-12.3 NO X X ....
360-0S-040 8/24/00 Soil 14-14.3 NO X X ....

IWTp-360-06 360-CS-041 8/25/00 Soil 6.5-6.8 YES - -- X X .....
360-CS-042 8/24/00 Soil 8-8.3 YES - X X .....

360-CS-043 8/24/00 Soil 10-10.3 YES - X X .......
360-C,S-044 8/24100 Soil 12-12.3 NO -- X X ......
360-CS-045 8/25/00 Soil 14-!4.3 NO - X X ........

IWTP-360-07 360-0S-021 3/25/00 Soil _.3 YES X X ........
360-CS-022 8/24100 Soil 7.7-8 YES _ X X .......

360-CS-023 8/24/00 Soil 9.7-10 YES - X X ........
360-CS,-024 8124100 Soil 11.7-12 NO -- X X ......
360-CS-025 8/24!00 SOi! ! 3. 7- f 4 NO _ X X ......

IWTp-360-08 360-CS-026 8/24/00 Soil 5,7-6 ' NO - X X .......

360-CS-627 8/24/00 Soil 7.7-8 NO _ X X ....
368-0S-028 8/24100 Soil 9,7-10 NO - X X -- --
360-CS-029 8124100 Soll 11.7-12 NO _ X X ....

360-CS_030 8/25/00 Soil 13.7-14 NO - X X .......
IWTP-360-09 360-CS-091 8/25/00 Soil 6-6.3 NO - X X - _ --

360-CS-092 3/25/00 Soil 7,7-8 NO -- X X ....
360-CS-093 8/24/00 Soil 10-10,3 NO - X X :- --

360-CS-094 8/25/00 Soil 11.7-12 NO - X X ....
360-CS-095 8125100 Soil 14-14.3 NO X X -

IWTP-300-16 360-CS-086 8/25/00 Soil 6-6.3 NO - X X --
360-0S-087 5/24/00 Soil 7.7-8 NO -- X X -- --

360-0S-088 8/25/'00 Soil 10-18.3 NO - X X --
360-CS-089 8/'26100 Soil 11.7-12 NO - X X - -
360-CS-090 7/12/99 Soil 14-14.3 NO - X X --

IWTp-360-11 360-CS-096 8/25/00 Soil 66.3 NO - X X --

IWTP-360-12 360"O8"071 3/24/00 Soil , 7-7,3 NO X X - -
360-0S-072 5/24/00 Soil 3-8,3 NO - X X - --
360-CS-073 8/24/00 Soil 10-10.3 NO -- X X

360'-CS-074 8/24/00 Soll 12-12.3 NO - X X - --
360-0S-075 7/13/99 Soil 14-14.3 NO - X X --

IWTP-360-13 360-CS-056 7/12/99 Soil 6.3-6,6 NO - X X -- -

360-CS-657 8/24/00 Soil 3-8.3 NO X X - -
360-0S-05S 8,,'24/00 Soil 10-18.3 NO -- X X ....
360-0S-059 8/24100 Soil 12-12,3 NO x X ....

360_CS-060 8/24/00 Soil 143-!46 NO X X ......
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ANALYSES PERFORMED

DEPTH Hexavaten¢ Total General
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IWTP-36G-14 360-CS_046 8/24/00 Soil 6.3-6.6 NO ;- -- X X ..........
360-CS-047 8/24/00 Soil 8"8,3 NO " X X -

360=CS.G48 8/24100 Soil 11-11.3 NO - X X
360-CS-049 8/25/00 Soil 12-12.3 NO - X X .....

360-CS-050 8/28/00 Soil 14-14.3 NO *- X X _ --

IWTP-360-15 360-CS-097 8/95/00 Soil 6-6.3 NO - X X .....
360-CS-098 8/25/00 Soil 7.7-8 NO - X X ......

360_CS-098 8/25/00 Soil 16-10.3 NO - X X ....
360-CS-1 OO 5/25/00 Soil 11.7-12 NO - X X _ -

360-CS-101 8/24/00 Soil 14-14.3 NO - X X -- -

IWTP-360-16 360-CS-102 5/24/00 Soil 6-6.3 NO - X X - - -
360-CS-I03 5/25/00 Soil 7.7-8 NO - X X - _ -
360-CS-104 8/24/00 Soil 10-10,3 NO -- X X -- -- --

360-CS- 105 5/24/00 S_J 11.7-12 NO "- X X - _ -
360-CS-106 8/25/00 Soil 14-143 NO X X ....

IWTP-366-17 360-CS-061 8124100 Soil 6.3-6.6 NO X X -- -
360-CS-062 8/25/00 Soil 6.6-7 NO X X --

360-CS-063 7/13/99 Soil 8,3-8.5 NO X X -
360-CS-064 7113/99 Soil 8.5-8.7 NO -- X X -

360-CS-065 5/24/00 Soil 16-10.3 NO _( X --
360-CS-066 8/24/00 Sol! 10.3-10.6 NO X X --
360-CS-067 8/24/00 Soil 12-123 NO X X -

360-CS-069 8/24/00 Soil 12.6"14 NO X X -
360-CS-069 8/24100 Soil 14-14.3 NO X X - --

360-CS-070 8/24/00 Soil 14.3.14.6 NO X X --
IWTP-360-18 360-CS-051 8/24/00 Soil 6.5_.8 NO - X X .....

360-CS-052 8/24/00 Soil 8-8.3 NO - X X ....
360-CS-053 8/24/00 Soil 10-10.3 NO -- X X ....
360-CS-054 8/25/00 Soil 12-12.3 NO - X X .....

360-CS-055 8/25/00 Soil 14.14.3 NO - X X .....
IV,/TP-360-19 360-CS-076 8/25/00 Soit 6-0.3 NO -- X X .....

360-CS-077 8/24/00 Soil 7.7-8 NO - X X - -
366-CS-078 8/25/00 Soil 10-10,3 NO - X X ....
360-CS-079 8/25/00 Soil 11.7-12 NO -- X X - -

360-CS-080 8/25/00 Soil 14-14.3 NO - X X ....
IWTP-360-20 360-CS-081 8/24/00 Soil 6-6.3 NO - X X -- -

360-CS-082 8/25100 Soil 7.7-8 NO - X × ....

360-CS-083 8/25/00 Soil 10-10.3 NO -- X X .....
360-CS-084 8/24/00 Soil 11.7-12 NO - X X ......

360-CS-085 8125100 Soil 14-14.3 NO .... X X ..............

so4.o,_,s-o_21 _-s_o7o 7)_)2obi..............w._; _................_ " L _ _x' _ _ .........._ ......'-_" x........._" _ ......'_ _ "_
385-S04-076 7/10/01 Water 12 NO X × .......

7/1/1997 Soil

S2-2 71111997 ,e,nil 2 NO ....... X$2-, 7,1/1o0,So,, _ No _ -- _ _ x -
B3 B3-6 71111997 Soil 6 YES X - - X X X - X

B3-10 7/1/1907 Soil 10 YES X _ - X X X - X

64 B4-1 71111997 Soil 1 YES X - -- X X X - X
[34-6 711/1997 Soil 0 YES X .... X v X := X

B4-8 71111997 Soil 8 YES X - - X _( X - X

S4-10 7/1/1997 Soil 10 YES X - X X X - X
B5 S5-1 7/111997 Soil 1 NO X -- . X X X - X

B8-2 7/1/19g7 Soil 2 NO X - X X X -- X

S6-4 7/1/1997 SoIl 4 NO X - - X X X -- X
B6 86-1 711/1997 Soil 1 NO X - X X X -- X

B6-2 711[1907 Soil 2 NO X -- X X _ -- X

B6-4 7/1/1997 Soil 4 NO X -- X X X -- X
S7 B7-1 7/1/1997 Soil 1 NO X - X X X X

B7-2 71111997 Soil 2 NO X - X X X X

B7-4 7/1/1997 Soil 4 NO X - X X X -- X
B8 B8-1 71111907 Soil 1 NO X - X X X -- X

B8-6 7/1/1997 Soil 8 NO X X X X X
B8-10 71111997 Soil 10 NO X X X X X

Notes:

-* These analyses were not pefferrned. SVOC Semivolatile Organic compound

X These analyses were performed. TOC Tofal orgenic _arbon
fl bgs Feet below ground surface TPH Total petroleum hydrocarpon

Generel _hernistry Percent moisture. TOC and/or pH TRPM Total re,;overable petroleum hydtocarpons
PCB Polychlorinaled blphenyt VOC Volatile organi_ compound
PAH Polynuclear aromati_ hydrocarbon
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TABLE 3: PREVIOUS INVESTIGATION SOIL AND GROUNDWATER SAMPLE SUMMARY, PIPELINES TO IWTP 360
Amendmentto ClosureSummaryReportIWTP360
Page1of1

ANALYSESPERFORMED
SAMPLING DATE DEPTH REMOVE Hexavalent Total General

LOCATION SAMPLEIDENTIFICATION SAMPLED MATRIX (ft bgs) D? Y/N SVOC V0C Cadmium Chromium Chromium Lead Metals Chemistry TPH Phenols Cyanide Sulfide TRPH
REMEDIALINVESTIGATION

Data Gap SampIIn_lITetra Tech 2002b)
S04-DGS-VE04 385,_S04-305 4/26/2002 Soil 3-3,5 NO - - X X - - X - - X -

385-S04-305A 4/26/2002 Soil 3-3,5 NO .... X X ....

385-S04-306 4/26/2002 Soil 5-5.5 NO - - X X - X - - X -
385-S04-306A 4/26/2002 ' Soil 5-5.5 NO ..... X X ....

385-S04-307 4/26/2002 Water 7 NO - - - X ..... X
385-S04-307A 4/26/2002 Water 7 NO ..... X - - -

S04-DGS-VE05 385-S04-308 4/26/2002 Soil 3-3.5 NO - X X - - X - - X -
385-S04-308A 4/26/2002 Soil 3-3,5 NO - - - X X ....

385-S04-309 4/26/2002 Soil 5-5.5 NO - X X - - X - - X --
385-S04-309A 4/26/2002 Soil 5-5.5 NO - - - X X ....

385-S04-310 4/26/2002 Water 7 NO - X X .... X -
385-S04-310A 4/26/2002 Water 7 NO .... X .....

S04-DGS-VE06 385-S04-311 4/26/2002 Soil 3-3.5 NO - X X - - X - - X -
385-S04-311A 4/26/2002 Soil 3-3.5 NO ..... X X ....

Notes:

- Theseenaly--oeswerenotperformed. SVOC Semivolatileorganic_ompound
X Theseanalyses't_reperformed. TOC Total organic carbon
ftbgs Feetbelowgroundsurface TPH Totalpetroleumhydro<;arbon
Generalchemistry Per*;entmoisture,TOCand/orpH TRPH Tota4recoverablepetroleumhydrocarbons
PCB Polyoblorirmtad biphenyf VOC Votat)Jeorganic compound

PAH Polynucleararomatichydrocarbon
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TABLE 4: CURRENT INVESTIGATION SOIL AND GROUNDWATER SAMPLE SUMMARY, VICINITY OF IWTP 360
Amendment to Closure SummaryReportIWTP 360
Page 1 of 1

ANALYSES PERFORMED
SAMPLING SAMPLE DATE DEPTH REMOVED? Hexavalent Total General

LOCATION iDENTIFICATION SAMPLED MATRIX (ft bqs) Y/N SVOC VOC Cadmium Chromium Chromium Lead Metals Chemistry TPH Phenols Cyanide Sulfide TRPH
REMEDIALINVESTIGATION

ClosureConfirmationSampling

IWTP360-DP01 033-1WTP360-001 3/3/2004 Soil 1.5-2 NO - - X X X - - -
033-1VVTP360-002 3/3/2004 Soil 4.5-5 NO - - X X X - - -

IWTP360-DP02 033-1WTP360-O03 3/3/2004 Soil 1.5-2 NO - - X X X - - -
033-1WTP360-004 3/3/2004 Soil 4.5-5 NO - X X X - - -

033-1WTP360-005 3/4/2004 Water 4-5 NO - X X ....
033-1WTP360-006 3/4/2004 Water 10-12 NO - X X ....

IWTP360-DP03 033-1WTP360-007 3/3/2004 Water 5-6 NO - - X X - - -
033-1WTP360-008 3/3/2004 Water 8-10 NO - - X X - - -

IWTP360-DP04 033-1WTP360-009 3/3/2004 Water 5-7 NO - - X X - - -

033-1WTP360-011 3/3/2004 Water 5-7 NO - - X X ....

Notes:
Theseanalyseswerenotperformed SVOC Sernivolatile organic compound

X Theseanalyseswereperformed TOC Total organic carbon
ftbgs Feetbelowgroundsurface TPH Total petroleum hydrocarbon
Generalchemistry Percentrc_isture,TOGand/orpH TRPH Totalrecoverablepetroleumhydrocarbons

PCB Poiychlorinated biphenyl VOC Volatileorganiccompound
PAH PoJynuclsararomatichydrocarbon

Page 1of 1
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TABLE 5: CURRENT INVESTIGATION SOIL AND GROUNDWATER SAMPLE SUMMARY, PIPELINES TO IWTP 360
Amendmentto ClosureSummaryReport IWTP360
Page1 of 1

ANALYSESPERFORMED
SAMPLING DATE DEPTH REMOVE Hexavalent Total General
LOCATION SAMPLEIDENTIFICATION SAMPLED MATRIX (ft bgs) D?Y/N SVOC VOC Cadmium Chromium Chromium Lead Metals Chemistry TPH Phenols Cyanide Sulfide TRPH

REMEDIALINVESTIGATION

ClosureConfirmationsamplin_l
Iw-rP360-DP05 033-1w-rP360-034 3/5/2004 Soil 1.5-2 NO - - -- - X X X ....

033-1w-rP360-035 3/5/2004 Soil 4-4.5 NO .... X X X ....
033-1WTP360-036 3/512004 Water 8-10 NO ..... X X .....

IWTP360-VE01 033-1WTP360-012 3/4/2004 Soil 3-3,5 NO - - - - X X X ....
033-1WTP360-013 3/4/2004 Soil 4-4.5 NO .... X X X .....

IWTP360-VE02 033-1WTP360-015 3/4/2004 Soil 3-3.5 NO .... X X X .....
IWTP360-VE03 033-1VVTP360-O18 3/4/2004 Soil 2.5-3 NO .... X X X ....

033-1WTP360-019 31512004 Soil 4.16-4.66 NO .... X X X ....
033-1WTP360-020 3/5/2004 Water 7-9 NO .... X X .....

IWTP360-VE04 033-1VVTP360-021 3/4/2004 Soil 3-3.5 NO .... X X X ......
033-1WTP360-022 3/4/2004 Soil 4-4.5 NO .... X X X .....
033-1WTP360-023 3/512004 Water 8-10 NO .... X X ......

IWTP360-VE05 033-1WTP360-024 3/512004 Soil 2.5-3 NO .... X X X ....
033-1WTP360-025 31512004 Soil 4.5-5 NO - - - - X X X ....

IWTP360-VE06 033-1WTP360-027 3/5/2004 Soil 2.5-3 NO .... X X X ....
033-1WTP360-028 31512004 Soil 4.5-5 NO .... X X X .....
033-1WTP360-029, 31512004 Water 8-10 NO .... X X .....
033*IWTP360-030 31512004 Water 8-10 NO ...... X X .......

Notes:

- Theseanalyseswerenotperformed, SVOC Semivotatileorganiccompound
X Theseanalyseswere performed. TOC Total organic carbon
It bgs Feetbelowground surface TPH Total petroleum hydroc,ad_n

General chemistry Percentmoisture,TOCand/orpH TRPH TotalrecoverablepeVoleum hydrocarbons

PCB Polychlodnatedbiphenyl VOC Volatita organic compound

PAH Polynucleararomatichydrocarbon

Page1 of I



Table 6: Chemicals of Potential Concern and Background Metals Values
Amendment to Closure Summary Report IWTP 360

Site Surface Soils Site Subsurface Soils Groundwater

_' (0-1 Foot) (0-10 Feet)
COPC _t_ EPC c_ COPC c_) EPCc_) COPCo) EPC_l_

(mg/kg) (mg/kg) (rag/L)
Barium 5.95E+01 Barium 3.35E+01 Arsenic 2.35E-02

-- Calcium 3.91E+03 Calcium 7.46E+01

Chromium 3.42E+01 Chromium 6.16E+01 Chromium 6.83E-02
-- Chromium VI 1.32E+00 Chromium VI 2.00E-02

Cobalt 6.22E+00 Cobalt 2.06E+00 Nickel 2.84E-02
Lead 5.00E+00 Lead 2.34E+01 Vanadium 2.96E-02

-- Molybdenum 5.10E+00 Zinc 2.27E-02
Nickel 4.26E+01 Nickel 2.76E+01

-- Silver 1.05E+01

"Blue Background" Soil Background Groundwater

Metal EPC _2) Metal EPC_2)

(mg/kg) (mg/L)
Aluminum 7.07E+03 Aluminum 4.02E-01

Arsenic 6.39E+00 Arsenic 9.88E-03
Barium 6.33E+01 Barium 1.85E-01

Beryllium 4.95E-01 Cadmium 1.29E-03
Cadmium 4.95E-01 Chromium 5.61E-03

Chromium 3.57E+01 Cr VI 4.00E-03
Cobalt 6.45E+00 Lead 2.39E-03

Copper 1.52E+01 Manganese 1.37E+00
Lead 7.54E+00 Molybdenum 6.41E-03

Manganese 1.60E+02 Nickel 1.27E-02
Nickel 3.16E+01 Vanadium 1.03E-02
Silver 1.88E+00

Vanadium 2.37E+01
Zinc 3.09E+01

(1)COPCsand EPCs from Table1 (Soil) andTable2 (Groundwater),Appendix B, SiteDataVersusBackgroundDataEvaluation.
(2) Backgroundmetalsand EPCs from Summaryof BackgroundConcentrationsinSoil and Groundwater,Alameda Point,Alameda, California

as re-calculatedbyTtEMI in Tables3.1 and 3.2.



Table 7: Summary of Risks and Hazard Indices
Amendment to Closure Summary Report IWTP 360

Calculated Calculated EstimatedMetal_
Contributing Site Risk Background Risk Incremental Risk

Scenario to Sit_ Risk (u'_ingCOPCs °nly) (u"lng backgt°tltM data) (_ite risk mimm backgT°und risk)

o,.i,,, .i I .i RisI ..Com_J_,d ,I._,lt ] Child Co_b,_d Ad.l_ I C_dd Co,o_,_d Aa_,h I C'_i?d

FutureResidential

gurfaceSoils -- 1.13E-08 0.005 0.04 1.04,-04 0.09 0.85 None None None

3roundwa_r A_ 3.35E-03 3.20 7.48 1.40E-03 2.97 6.94 1.94Ed13 11.23 11.54

SurfaceSoils and
Grmxm]Water As 3.35E_)3 3,21 7_52 1.$1E-03 3,06 7:79 1,84E,O3 0,I4 Nou_

_onsurfaceSoils 8.09E-08 0.01 0.07 LIME-IN 0.09 0.85 NOne None None

3mundwa_r As 3.35E-03 3.20 7.48 1.40E-03 2.97 0.94 1.94E-03 0.23 0.54

SubsurfaceSoils ami As 3.9_E-03 3.21 7.55 t.51E-03 5:06 7_79 1.g4E-03 0.15 None

Ftnut_ Commercial/Industrial

Surlkee Soils -- 3.71E-09 0003 NA 2.36E-05 0.07 NA None None NA

Surface Soils Only 3.71E+O9 0,003 NA 2.36E_05 0_O7 NA None None NA

FuroreConstraction Worker

urfaceSoils 2.79E 07 0.90 NA 3.69E 06 2.74 NA None None NA

_qroundwater As 2.51E-06 0,09 NA I 05E-06 008 NA 140E-06 0.01 NA

Suifac= Soilsand As 2_79F.-06 0,99 NA 4.74E:06 2,82 NA None None NAGroundwater

SubsurfaceSoils -- 2,00E-06 0.53 NA 3,69E-06 2,74 NA None None NA

Groundwater As 2.51E-06 0.09 NA 1.05E-06 0.08 NA 1.46E-06 0.01 NA

SubsurfaceSoils and. As 4.51E-06 0.62 NA 4.74E_ 2.82 NA None None NAGromadwater

A rrlel_ll is corlsitiered t_onn3buling to Ihe n,J¢ or 1_1 if Ihe individu_diy ca]eolaled risk _ grenter than rw eqoal to I DE=06 or F]] gr_aler than I
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APPENDIX A

SOIL AND GROUNDWATERANALYTICAL RESULTS AT IWTP360,
ALAMEDA POINT, ALAMEDA, CALIFORNIA



TABLE A-l: VALIDATED ANALYTICAL DATA FOR IWTP 360 - SOIL AND GROUNDWATER SAMPLES
Amendment to Closure Summary Report IWTP 360

Page 1 of 3 Hexavalent

Sample Depth Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Chromium Cobalt Copper Lgad Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium Silver Sodium Thallium Vanadium Zinc

134-004-0!4 134-0014 4/4/1995 3-45 4r54000 "J 1.40 UNJ 088 U 4350 B O.15 JU 607 JU 11.20000 *J 3460 3.30 B 866 J 6.80600 J 1.80 2.02000 9770 NJ 0 17 U 220 U 1860 48800 B 0.57 U 0.20 U 380 U 1880 17.20

134-004-014 134-0014M 4/4/1995 3.5-4 3.10 U 0.94 70.00 028 O15 2700 400 1400 146 6.11 U 1.00 U 1900 026 U 052 U 0.26 U 20.06 1900

134.-004-015 134-0015M 4/11/1995 2.5-3 3.30 U 130 26.00 026 0.13 2800 4.00 11.00 1.50 0.11 U 116 U 2000 (3.27 U 0.54 U 027 U 1800 1700

IVVTP-360-61 366-CS-CO7 8/24/2000 1133 - 12 002 UJ 5510

IWTP-366-01 386-CS-009 8/24/2000 1333 - 14 023 UJ 12400

IWTP-366-62 36(3-CS-O14 6/24/2000 117-12 611 UJ 21800

_WTP-360-02 360-CS-015 8/24/2000 137 - 14 1.90 UJ 24300

IWTP-360-03 360-CS-020 8/24/2000 137-14 130 UJ 30600

IWTP-380-04 380-CS-033 8/24/26OO 167-11 5.90 39000 J

IWTP-360-04 380-CS-034 8/24/2OO6 11.7 - 12 2.90 346.00 J

IWTP-360-04 360-CS-035 8/24/2066 13.7-14 1.16 42200 J

IWTP-360-05 360-CS-039 8/24/2000 12 - 12.3 002 U 43.80 J

IWTP-350-06 360-CS-640 8/24/2000 14-143 02! U 108.00 J

IWTP-360-06 366-CS-044 8/24/2000 12 - 123 0.O2 U 43.90

IWTP-360-OO 366-CS-045 8/24/2000 14 - 14.3 002 U 94.80

IWTP-360-07 360-CS-024 8/24/2606 11.7 - 12 062 U 8080 J

IWTP-360-07 360-CS-025 8/24/2000 137-14 062 U 5150 J

IWTP-366-68 366-CS-025 8/24/2000 57 - 8 662 U 2570 J

IVVTP-360-08 360-CS-O27 8/24/20OO 77 - 8 002 U 2850 J

IWTP-366-08 360-CS-028 8/24/26OO 97 - 16 0.08 U 3680 J

IWTP-360-08 360-CS-029 8/24/2000 117 - 12 002 U 4490 J

IWTP-360-08 360-CS-036 8/24/2000 137 - 14 0.02 U 4180 J

IWTP-380-09 360-CS-091 8/25/2000 5 - 6.3 1.06 U 5840

IWTP-380-O9 380-CS-092 8/25/2000 7.7 - 8 0.02 U 31.30

IWTP-380-O9 380-CS4393 8/25/2000 10 - 10.3 0.02 U 48.70

IWTP-366-09 360-CS-094 8/25/2066 117 - 12 6 62 U 36 46

IWTP-366-09 360-CS-095 8/25/2066 14 - 143 6 02 U 5690

IWTP-360-10 366-CS-086 8/25/2006 6-63 012 U 71 06

IWTP-350-t 0 360-CS-087 6/25/2000 7.7 - 8 0.(32 U 27.70

IWTP-380-10 360-CS-088 8/25/2606 10-103 O02 U 38.76

IWTP-36(3-10 360-CS-689 8/25/2000 117-12 018 U 52.10

IWTP-360-16 360-CS-696 3/25/2000 14-14.3 002 U 3920

NV1"P-386-11 366-CS-095 8/25/26OO 6 - 83 2 OO 6860

IWTP-360-12 366-CS-071 8/25/2000 7-7.3 0O2 U 3540 J

IWTP-366-12 366-CS-072 8/25/2000 8-8.3 0O2 U 30.70 J

]WTP-380-12 360-CS-073 8/25/2600 10 - 10.3 002 U 3290 J

_WTP-380-12 360-CS-074 8/25/20OO 12 - 12.3 002 U 4640 J

IWTP-366-12 380-CS-O75 8/25/2000 14 - 14.3 0.02 U 5820 J

IWTP-366-13 360-CS-O86 8/24/2000 83 -86 002 U 13200

IWTP-366-13 360-CS-057 8/24/2000 8 - 8.3 002 U 8260

IWTP-360-13 360-CS-058 8/24/2000 10 - 103 O.02 U 7710

IWTP-300-13 360-CS-069 8/24/2000 12 - 123 616 U 62.30

IWTP-360-13 360-CS-060 8/24/2006 14.3 - 14.5 0.02 U 42.20

IWTP-350-14 360-CS-046 8/24/2066 6.3 -5.0 3.10 2200

IVVTP-350-14 360-CS-047 8/24/2006 8-83 0.02 U 2920

IWTP-360-14 360-CS-648 8/24/2000 11-113 0.02 U 5310

IWTP-360-14 380-CS-049 8/24/2 OO0 12 - 123 0.21 U 4686

IWTP-360-14 366-CS-060 8/24/2000 14 - !43 0 (32 U 44.30

IWTP-360-15 366-CS-697 8/25/2000 8 -53 002 U 25.90

IWTP-360-15 360-CS-098 8/25/2000 7.7-8 6.55 U 11200

IWTP-380-15 360-CS-099 8/25/2000 16 - 10.3 6(32 U 2476

]WTP-360-15 366-CS-100 8/25/2000 117 - 12 6(32 U 29 36

IWTp-366-15 360-CS-101 8/25/26OO 14-14.3 0.02 UJ 58.00

IVVTP-366-16 360_S-102 8/25/20OO 8-6.3 066 J 5670

iW, P-380-18 30O-CS-IQ3 6/28i2000 77 - 8 002 UJ 25.50

IWTP-360-16 380-CS-104 8/25/2606 10 - 103 002 UJ 35.40

IWTP-366-16 380-CS-105 8/25/2OO6 117-12 O21 UJ 442O

IWTP-360-15 360-CS-106 8/25/2000 14 - 14.3 020 UJ 4300

IWTP-350-t 7 360-CS-06 1 8/25/2066 63 -58 053 U 1890 J

IWTP-350-17 366-CS-062 8/25/2000 66 - 7 676 1800 J

IWTP-380-17 366-CS-OO3 8/25/2000 8.3-65 002 U 2700 J

IWTP-380-17 360-CS-OO4 6/25/2000 8.5 - 8 7 0.05 U 3030 J

IWTP-360-17 360-CS-065 8/25/2000 10-1(33 062 U 4O8O J

IWTP-360-17 366-CS-OO6 8/25/2000 10.3 - 166 002 U 4710 J

IWTP-366-17 360-CS-Ctl7 8/25/2006 12 - 12.3 O.02 U 4650 J

[WTP-366-17 366-CS-068 8/25/2000 12.3 - 128 0 62 U 4570 J

IWTP-366-17 380-CS-069 8/25/2600 14 - 14.3 (3.02 U 4800 J

IWTP-360-17 350-CS-070 8/25/20OO 143 - 146 6(32 U 47.20 J

IWTP-366-18 360-CS-O51 8/24/2000 5.5-86 034 U 19.40

IWTP-360-18 360-CS-052 8.'24/2000 8-8.3 0O2 U 25 2O

IWTP-380-18 360-CS-063 8/24/2600 16 - 10.3 0.48 U 7.50

IWTP-350-18 380-CS-064 8/24/2606 12 - 12.3 O02 U 42 06

IWTP-360-18 360-CS-065 8/24/2006 14-14.3 002 U 43.80

IWTP-360-19 366-CS-676 8/25/2000 6 -6.3 0.O3 U 11.60 J

IWTP-380-19 360-CS-077 8/25/2066 77 - 8 002 U 30.00 J

IWTP-360-19 366-CS-678 8/25/2000 10 - 103 0O2 U 3150 J

IWTP-366-19 360-CS-079 8/25/2060 117 - 12 002 U 3960 J

tWTP-380-19 366-CS-086 8/25/2000 14 - 143 O02 U 3600 J

IVVTP-360-20 360-CS-081 8/25/2066 6-83 003 U 1020

IWTP-380-20 366-CS-O82 8/25/200O 7.7 - 8 662 U 2660

IWTP-360-20 360-CS-063 8/25/2000 10-103 062 U 2780

IW'TP-350-26 360--CS-O84 8/25/26OO 117 - 12 662 U 56.60

IWTP-360-20 360-CS-O88 8/25/26OO 14-14.3 062 U 8610

IWTP360-DP61 633-1WTP3604301 3/3/2004 1 5-2 5.19000 049 U 176 U 4840 603 U 6.06 U 3.000.00 4270 0.O6 U 570 830 U 10.300.00 500 2.5500O 11700 004 U 013 U 2760 3£6.00 0.56 U 0.13 U 34.0O U 043 U 21.90 2160

IWTP360-DP01 033-1WTP360_02 3/3/2004 4.5-5 5.34600 0.49 U 15.50 92.40 0.03 U 624 U 10.000.00 35.80 006 U 1020 5660 J 26.880.00 21500 3.19000 26800 011 J 0.81 U 47.30 4520O 058 U 613 U 3460 U O43 U 32.10 101.00

IWTP360-DP02 033-1WTp360_003 3/3/2664 15-2 4.42000 0.48 U 1.40 U 38.40 003 U 0.O5 U 5.130.00 34.90 005 U 516 536 U 8.35(30(3 260 2.38000 163(30 0.03 U O12 U 2480 388.00 0.56 U O12 U 3300 U 0.41 U 2640 16.30

IWTP360-DP02 633-iWTP360-O04 3/3/2004 45-5 4.31000 050 U 120 U 52.10 OO3 U 6.09 U 3.020.00 36.90 005 U 510 6.90 U 9.11000 480 2.55000 15400 0O2 U 013 U 2740 427.60 0.59 U O.13 U 35.00 U 643 U 1966 2170

IWTP380-DP06 033-1WTP3604)34 3/5/2004 1.5-2 4.866.00 078 U 200 U 53.80 003 U 022 U 5.390.00 328O 0.05 LJ 586 1180 J 9.38(300 970 2.58000 12O00 005 J 612 U 2820 421O0 0.55 U 0.12 U 32.0O U 640 U 21.50 2040

IWTP360-DP05 633-1VVTP366-O35 3/5/2004 4-4.5 4.(37006 0.49 U 150 U 5890 003 U 0.13 U 11.OOO.00 49.60 005 U 510 820 U 8.34000 786 2.83000 12000 0.07 J 012 U 278O 42700 058 U 612 U 3400 U 042 U 19.40 2240

IVVTP360-VE01 633-1WTP366-O12 3/4/2004 3-3.5 4r930.00 0.47 U 190 U 52.80 003 U 1890 4.83000 44.9O 0.09 590 1140 J 6.£'4(]00 2580 2.49000 13800 008 J 012 U 13000 367.00 056 U 612 U 3200 U 04! U 2(3.50 38.50

_1_ IVVTP36(3"VE01 633-1VVTP366"O13 3/4/2004 4"45 4.930.00 049 U 140 U 4270 0.03 U 1700 15.30060 12900 0.35 55O 1260 J 9.28060 1880 2.62000 12100 0.06 J 614 U 18400 381.00 656 U 1.10 U 3400 U 043 U 2180 30.76

IWTP380-VE(32 033--1WTP3604315 3/4/2004 3"35 4.1900(3 047 U 340 6450 0.03 U 030 U 3.87000 3040 065 U 5.50 2200 J 13.30(300 66(3 2.50000 13700 00O U 0.36 U 28{)6 44006 055 U 612 U 3200 U 64O U 19.56 2710

IWTP360-'v'E03 033-1WTP366--018 3/4/2004 2.5"3 5.430.00 O48 U 380 5960 0.03 U O1(3 U 5.46OO0 3240 005 U 5.70 976 J 11.20000 810 2.80000 14906 664 U 012 U 2600 436.00 056 U 612 U 3300 U 041 U 2190 273O

IWTP360-VE63 633-1WTP360-019 3/5/2004 416-4.55 3.550.0O 049 U 100 U 5100 0.03 U 009 U 4.65000 2680 62! 4.60 820 U 6.98000 470 2.070.00 128.00 664 U 0.63 U 25.40 276.00 058 U 058 U 3460 U 042 U 1490 17.10

IWTP360-VE04 033-1WTP360-021 3/4/2004 3-35 5.69000 047 U 230 U 5870 0.03 U O41 U 18.200.00 3510 0O6 5.20 1660 J 9.26600 1710 2.726.00 12700 066 J 012 U 24.10 46866 058 U 612 U 3200 U 641 U 2250 25.7O



TABLEA-1: VALIDATEDANALYTICALDATAFORIWTP360 - SOILANDGROUNDWATERSAMPLES
Amendmentto ClosureSummaryReportIWTP360
Page2 of 3

(HeXaValont

Sample Depth A_uminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Chromium Cobalt Copper Lead Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium Silver Sodium Thslllum Vanadium Zinc

_VVTP380-VE04 033-1WTP360-022 3/4/2034 4-45 5,820.00 0,49 U 4.00 74.10 003 U 1.10 U 26,300.00 8300 O,93 5.60 346O J 14,90000 5400 3,820.00 19200 0.11 3.10 3450 47600 058 U 420 33,O0 U 042 U 2400 73,3O

IWTP380-VE05 033-1W'FP360_324 3/5/2004 2.5-3 3,390,00 012 U 0.35 U 3550 0,01 U 920 3,19000 20500 013 4.40 12.40 J 6,86000 17.50 1,880.00 89,70 0.13 J 0.20 U 15500 317.00 015 U 110 840 U 0.11 U 17.20 21.40

IWTP360-VE05 033-1VVTP360-025 3/5/2004 4.5-5 5,470.00 082 U 7.70 279,00 003 U 4.50 29,900.00 138,00 0.05 U 6.50 94.70 J 18,60000 264.00 4,930.00 18900 013 0.49 U 14800 608,00 0.80 U 1,50 17700 U 0.44 U 25.20 97.30

IWTP360-VEO0 033-1WTP360-027 3/8/2004 2.5-3 4,01000 0.48 U 4.50 15400 003 U 026 U 7,710.00 111,00 0.07 5,00 23.60 J 9,09000 71.70 2,750.00 15500 o05 J 0.84 U 260o 463.00 0,56 U 089 U 3300 U 041 U 1720 54.90

IVVTP360-VEO0 033-1VVTP360-028 3/5/2004 4.5-5 5,24000 052 U 490 192,00 003 U 0.30 U 5,940.00 38.20 005 U 550 24.40 J 10,60000 58.90 2,65000 192.00 004 U 5.10 24,90 59O00 061 U 013 U 3500 U 044 U 2040 5090

S04-DGS-VE34 385-S04-305 4/28/2002 3 - 3.5 32.00 0.06 U

S04-DG S-VE04 385-S04-305A 4/28/2002 3-3.5 0.34 J 1310 5.40 33,00 140 J

SO4-DGS-VE04 385-S04-306 4/28/2002 5 - 5 5 3360 0.06 U

S34-DGS-VE04 385-S04-308A 4/28/2002 5-5.5 t.50 J 38.00 7,50 4700 270

S04-DGS-VE05 385-S04-808 4/26/2002 3 - 3 5 98.60 0.13

S04-DGS-VE05 385-S04-308A 4/26/2002 3-3.5 7.80 J 8280 9010 110.00 10.00

S04/DGS-VE05 385-S04-309 4/28/2002 8 - 5.5 53.50 0.06 U

S34-DGS-VE05 385-S04-309A 4/25/2002 5-55 0.48 J 1640 7210 3600 180 J

S34-DGS-VE06 385-S04-311 4/26/2002 3 - 3.5 38.10 1.20

S04-DGS-VE06 385-S04-311A 4/28/2002 3-3.5 31,60 J 8.30 2.40 16500 3.30

Notes:

*J Duplicate analyses is not within control limits; concentration is estimated

i Excludes invalidated and ex situ data

B Reported value is less than the contract required detection limit, but greater than the instrument detection limit

bgs Below ground surface
J Estimated concentration

JU Not detected as an estimated concentration

mg/kg Milligrams per kilogram

N Spiked sample recovery is net within control lim6s

NJ Spiked sample recovery is not within control limits; concentration is estimated
U Not detected

UJ Net detected as an estimated concentration

UNJ Not detected; spiked s_mple recovery is not within control limits; concentration is estimated

(



TABLE A-1: VALIDATED ANALYTICAL DATA FOR IWTP 360 - SOIL AND GROUNDWATER SAMPLES
Amendment to Closure Summary Report IWTP 360
Page 3 of 3

Sample Hexavalent

Depth Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Chromium Cobalt Copper Lead Magnesium Manganese Mercury Molybdenu Nickel Potassium Selenium Silver Sodium Thallium Vanadium Zinc
Point Name

IWTP360-DP02 033-1WTP360-005 3/4/2004 5 - 6 36.10 U 5.00 U 2.30 U 74.20 0.13 U 0,38 U 90.800.00 4.10 J 10.00 U 0.27 U 14.00 U 83.70 1,20 U 18,300.00 82.60 0.05 U _0.09 U 4.30 U 9,530.00 J 2,80 U 0.56 U 30,300.00 1.90 U 5.60 U 9.90 U
IW'FP360-DP02 033-1WTP366-006 3/4/2004 10- 12 23.70 U 3.50 U 31.90 128.00 0.13 U 0.41 U 82,900.00 2.30 J 10,00 U 0,64 U 4.96 U 1,686.00 1.49 U 22,000.06 2,070,00 0.06 U 12.30 U 4.10 U 9,960.00 J 2.60 U 1.20 U 89,100.00 1.90 U 0.74 J 9.40 U
IWTP360-DP03 033-1WTP360-007 3/3/2004 5- 6 3,150.09 6.60 U 2,30 U 58.70 0.13 U 0.63 U 66,709.00 35.60 10.00 U 2,80 U 18.30 U 3,986.00 3.50 U 17,800.00 83.60 0.04 U 22.30 15.90 1,890.00 J 3.20 U 0.56 U 63,000,00 1.90 U 11.50 U 26.10
IWTP360-DP03 033-IWTP369-008 3/3/2004 8 - 10 24.90 U 3,00 U 20.40 124.00 0.13 U 1.40 U 56,800.00 3.50 J 10.00 U 1.60 U 16.20 U 54.10 U 5.90 U 12,46000 338.00 0.09 U 42,00 13.80 5,210.00 J 2.60 U 1.00 U 89,800.00 1.90 U 5,10 U 10.90 U
IWTP360-OPO4 033-1WTP360-009 3/3/2004 5 - 6 23.20 U 6.80 U 41.10 194.00 0.13 U 0.42 U 93,309.00 2.50 J 10.00 U 2.50 U 5.80 U 2,620.06 1.70 U 29,100.00 504.60 005 U 21.50 17.80 11,200.00 J 2,60 U 0.56 U 94,200.90 1.90 U 2,10 U 31.06
IWTP360-DP05 033-1WTP360-036 3/5/2004 8-16 496.00 7.40 U 3.50 U 80.00 0,13 U 0.33 U 76,809.00 274.00 20.06 4.40 U 12.50 U 626.00 7.30 U 17,800.00 52,30 0.09 U 49.50 78.30 19,000,00 J 10.90 U 0.56 U 86,300.00 1.90 U 77.29 15.50
IWTP360-VEO3 033-1WTP360-020 3/5/2004 7 - 9 153.00 3.80 U 2.30 U 10.40 U 0.24 U 0.28 U 40,300.00 47.66 20.90 0.30 U 16.30 U 56.50 U 2.30 U 2,480.00 2.00 U 0.09 U 21.80 2.60 U 4,210.00 J 2.60 U 1.20 U 25,900.00 1.90 U 7.50 U 13.10 U
IWTP360-VEO4 033-1WTP360-023 3/5/2004 8 - 10 147,00 8.89 U 6.69 U 23.70 U 0.13 U 0.44 U 11,600.60 6.10 10.00 U 0.32 U 22.50 U 121.00 1.20 U 4,320.06 403.00 0.06 U 272.00 26.50 881.00 J 2.60 U 0.56 U 280,000.00 1.90 U 18.00 28.20
IWTP360-VE06 033-1WTP360-029 3/5/2004 8 - 10 313,00 3.70 U 19.90 112.09 0.13 U 0.48 U 83,900.00 4.50 J 10.00 U 0.89 U 14,40 U 1,200.00 3.60 U 31,900.00 1,860.00 0.06 U 34.90 7.30 U 10,200.00 J 2.60 U 0.66 U 56,900.00 1.90 U 4.50 U 12.36 U
S04-DGS-DP21 385-S04-075 7/9/2001 7 - 7 0.25 U 1.30 UJ 10.00 U
S04-DGS-DP21 385.S04-076 7/10/2001 12- 12 0.27 J 26.60
S04-DGS-DP21 385-$04-076A 7/10/2001 12- 12 10.00 UJ
S04-DGS-VE04 385-S04-307 4/26/2002 7 - 7 1.00 UJ 19.06 UJ

S04-DGS-VE04 385-$04-307A 4/26/2002 7 - 7 0.40 UJ 3_50 UJ 0.71 J 3.60 J 0.25 U
S04-DGS-VE05 385-S04-310 4/26/2002 7 - 7 1.20 UJ 10.00 UJ
S04-DGS-VE05 385-S04-310A 4/26/2002 7 - 7 0.37 UJ 5.30 UJ 2.60 J 6.70 J 0.25 U

Notes:

bgs Belowground surface
J Estimatedconcentration
U Notdetected
UJ Notdetected at the estimatedcOncentration

(



( ( (
TABLE A-2: UNVALIDATED ANALYTICAL DATA FOR Iw-rP 360
Investigation Sampling Report for IWTP 360 Closure

Page 1 of 1

(feet bgs) Removed Antimony A#Ivalues shown in mg/kg
Sample Depth Total

Location ID Date Matrix Arsenic Barium Beryllium Cadmium Cobalt Chromium Copper Iron Lead Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc
52 B2-1 7/I/97 Soil 1 No 6.3 U 3.9 71 0.53 U 0.53 U 5.1 29 7,8 7900 7 0.021 U 1 U 30 0.53 U 1 U 0.53 18 30
B2 B2-2 7/1/97 Soil 2 No 6.9 U 3 40 0.57 U 0.57 U 64 31 7.8 9400 6.4 0.023 U 1.1 U 30 0.57 U 1.1 U 0.57 U 23 23
B2 B2-4 711/97 Soil 4 No 6.7 U 2.2 33 0,56 U 0,56 U 5.1 32 5.3 8000 2.3 0.022 U 1.1 U 25 0.56 U 1.1 U 0.56 U 22 17
53 53-6 7/1/97 Soil 6 yes 6.7 U 2.6 50 0.56 U 4.4 4.6 32 13 7000 7.9 0.022 U 1.1 U 69 0.56 U 1.1 U 0.56 U 18 20
53 B3-10 7/1/97 Soil 10 Yes 7 U 2.3 66 0,6 U 0.6 U 3.8 260 11 6000 15 0.024 U 1.2 U 22 0.6 U 1.2 U 0.6 U 14 23
B4 B4-1 7/1/97 Soil 1 yes 6.2 U 3.7 92 0.65 0.52 U 6.5 12 11 12000 8,2 0.021 U 1 U 15 0,52 U 1 U 1.3 23 33
54 54-6 7/1197 So_l 6 Yes 6.6 U 3 210 0.55 U 10 4.4 27 34 8100 17 0.077 1.1 U 34 0.55 U 2.1 0.55 U 23 25
B4 B4-8 7/1/97 Soil 8 yes 7 U 4.8 97 0.59 U 0.59 U 5.5 27 24 8500 26 0.12 9.2 24 0.59 U 1.2 U 0.59 U 24 33
B4 B4-10 7/1/97 Soil 10 Yes 7.1 U 6 73 0.6 U 0.6 U 7.6 44 16 14000 6.7 0.024 U 15 44 0.6 U 1.2 U 0.6 U 02 30
B5 55-1 711197 Soil 1 No 6.4 U 2.6 47 0.53 U 0.53 U 6.4 35 7.1 9500 4 0.021 U 1.1 U 31 0.53 U 1.1 U 0,53 U 24 23
B5 B5-2 7/1/97 Soil 2 No 6.4 U 2.4 36 0.54 U 0.54 U 5 28 5 7500 2 0.022 U 1,1 U 25 0.54 U 1.1 U 0.54 U 19 16
55 85-4 711/97 Soil 4 No 6.7U 2,2 28 0.56U 0.59U 4.3 26 5 6800 2.1 0.022 U 1.1U 23 0.56U 1.1U 0.56U 16 18
56 B6-1 7/1/97 Soil 1 No 6.3 U 2,2 22 0.53 U 0.53 U 4.9 30 5.5 7200 1.6 0.021 U 1 U 23 0,53 U 1 U 0.53 U 20 17
S6 B6-2 7/1/97 Soil 2 No 6.3 U 1.8 24 0.53 U 0.53 U 4.5 29 4.8 6500 2.1 0.021 U 1 U 23 0.53 U 1 U 0.53 U 19 18
B6 B6-4 711197 Soil 4 No 6.6 U 2.5 40 0.55 U 0,55 U 4.7 25 5 7500 2.4 0,022 U 1.1 U 24 0.55 U 1.1 U 0.55 U 19 16
B7 B7-1 7/1/97 Soil 1 No 6.4 U 2.2 53 0.53 U 0.53 U 5.8 31 7.3 7800 2.3 0.021 U 1.1 U 26 0.53 U 1.1 U 0,53 U 22 21
57 B7-2 7/1/97 Soil 2 No 6.7U 1.8 44 0.56U 0.56U 4.2 26 5.6 6100 2.5 0.022 U 1.1U 25 0.56U 1.1U 0.56U 14 15
57 B7-4 711197 Soil 4 No 6,3 U 1.9 25 0.53 U 0.53 U 4.1 24 4.7 6COO 2,1 0.021 U 1 U 20 0.53 U 1 U 0.53 U 16 16
B8 58-1 711197 Soil 1 No 6.4 U 1.8 41 0.53 U 0.53 U 3.8 14 8.5 7300 3.3 0.021 U 1.1 U 24 0.53 U 1,1 U 0.53 U 14 19
B8 B8-6 7/1/97 Soil 6 No 6.7 U 5.5 77 0.56 U 0.56 U 4.4 27 5.8 8500 5.1 0.022 U 1.1 U 16 0.56 U 1.1 U 0.56 U 22 17
58 B8-10 7/1/97 Soil 18 No 7.2 U 3.4 50 0.6 U 0,6 U 7.8 34 9.7 12000 3.9 0.024 U 1.2 U 40 0.6 U 1.2 U 0.76 25 26

No_s:
C_lectedbyEcologyarttlEn_lroftmentInc.in1997;datawere_t _kdated
bgs BelowgrOund_rfa_
rng/P.g M_s p_ _,rarn
U Notde_C_d



TABLEA-3: ANALYTICALDATA FOREX SITUSOIL
Amendment to Closure SummaryReport IWTP 360
Page 1 of 1

Sample Depth Cadmium Chromium
Point Name Sample ID Sample Date (feet bgs) (m_l/k_l) (mg/kg)

IWTP-360-01 360-CS-001 8/24/2000 6 - 6 0.02 UJ 41.7
IWTP-360-01 360-CS-002 8/24/2000 6 - 6 0.02 UJ 39
IWTP-360-01 360-CS-003 8/24/2000 9 - 9 0.83 UJ 174
IWTP-360-01 360-CS-004 8/24/2000 9 - 9 1.7 UJ 502
IWTP-360-01 360-CS-005 8/24/2000 10 - 11 0.02 UJ 50
IWTP-360-01 360-CS-006 8/24/2000 10 - 11 0.17 UJ 43.7
IWTP-360-02 360-CS-011 8/24/2000 6 - 7 3.8 UJ 209
IWTP-360-02 360-CS-012 8/24/2000 8 - 8 3.3 UJ 38.6
IWTP-360-02 360-CS-013 8/24/2000 10- 10 0.22 UJ 39.5
IWTP-360-03 360-CS-016 8/24/2000 6 - 6 13.8 UJ 351
IWTP-360-03 360-CS-017 8/24/2000 8 - 8 0.02 UJ 32.2
IWTP-360-03 360-CS-018 8/24/2000 10 - 10 8.2 UJ 250
IWTP-360-03 360-CS-019 8/24/2000 12 - 12 0.27 UJ 491
IWTP-360-07 360-CS-021 8/24/2000 6 - 6 0.27 U 34.4 J
IWTP-360-07 360-CS-022 8/24/2000 8 - 8 0.17 U 372 J
IWTP-360-07 360-CS-023 8/24/2000 10 - 10 0.02 U 27.1 J
IWTP-360-04 360-CS-031 8/24/2000 7 - 7 0.56 27.1 J
IWTP-360-04 360-CS-032 8/24/2000 8 - 8 38.4 40 J

IWTP-360-05 360-CS-036 8/24/2000 6 - 6 0.02 U 245 J
IWTP-360-05 360-CS-037 8/24/2000 8 - 8 0.02 U 249 J
IWTP-360-05 360-CS-038 8/24/2000 10 - 10 0.05 U 122 J

IWTP-360-06 360-CS-041 8/24/2000 6 - 7 8.7 32.1
IWTP-360-06 360-CS-042 8/24/2000 8 - 8 3.1 46.1
IWTP-360-06 360-CS-043 8/24/2000 10 - 10 0.02 U 230

Notes:

bgs Below ground surface

J Estimated concentration

mg/kg Milligrams per kilogram

U Not detected

UJ Not detected at the estimated concentration
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Technical Memorandum, Background Evaluation and Identification of COPCs
Addendumto ClosureSummaryReport,IWTP360

Alameda Point, Alameda, California

B1.0 INTRODUCTION

The following Technical Memorandumpresents the results of the background evaluation for

available data from the Industrial Wastewater Treatment Plant (IWTP) 360, Alameda Point,

Alameda, CA. This document replaces the background evaluation preparedby Tetra Tech EM

Inc. (TtEMI) for Naval Facilities Engineering Command, Southwest (NFEC SVO included in the

previously submitted Draft Amendment to Closure Summary Report.

Previous characterization efforts have identified metals as having potentially impacted the soil

and groundwater from historic operations of the waste treatment facility. This document

presents the results of a background evaluation of the available site metals data for both soil and

groundwater as presented in the Draft FinaI Amendment to Closure Summary Report. This

evaluation used information on background metals values for soil and groundwater published in

Summary of Background Concentrations in Soil and Groundwater, Alameda Point by TtEMI,

dated December 2001 (provided as Attachment 1) as recalculated by TtEMI in Tables 3.1 and

3.2 (also in Attachment 1) as part of their Draft Human Health Risk Assessment (HHRA)

provided in the Draft Amendment to Closure Summary Report. To facilitate the evaluation, raw

laboratory results were obtained from TtEMI for the samples used in the above-referenced

background study.

App B, Background Evaluation 121806 B- 1 _ InnovatlvoTechnical
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Technical Memorandum, Background Evaluation and Identification of COPCs
Addendum to Closure Summary Report, IWTP 360

Alameda Poml, Alameda, California

B2.0 PROCEDURE FOR BACKGROUND EVALUATION

The backgroundevaluationwas performedaccordingto the proceduralflow diagramshownin

Figure 1,previouslyprovidedto DTSCin September12, 2006Response to Comments1WTP

360. This procedural flow diagramwas developedto evaluatewhether tile metals detected in soil

and groundwatersamples from IWTP 360 were potentially from historicsite operations,or are

the metals detected consistentwith backgroundvalues and thus unrelated to historic site

operations.

Figure 1. Procedure Flow Diagram for Background Evaluation

The available site data was evaluated ag_'mstthe available backgrounddata using the above

procedure to determine if a metal is "consistent with" or "not consistentwith" background. A

metal with site concentrationsresulting in "no statisticallysignificant"difference between the

site data and background data would be considered"consistent with" background and therefore

not be identified asa Chemicalof PotentialConcern (COPC). Alternatively, a metal with site

concentrationsresulting in either an inconclusiveresultor a "statistically significant"difference

between the site data and background data would be considered "not consistent with" the

backgroundpopulation and would therefore be identified as a COPC.

ixlu.i II.



Technical Memorandum,BackgroundEvaluation and Identification of COPCs
Addendum to Closure SummaryReport, IWTP 360

Alameda Point, Alameda, California

The site data consists of the analytical results for soil and groundwatersamplescollected from

soil borings drilled within IWTP 360 (by direct-pushand vacuum excavationmethods), as

provided in Tables A-1 through A-3 of the Draft Final Amendment to ClosureSummary Report.

The backgroundsoils data consist of the "blue" backgrounddata set identified in the 2001

background study. The "blue" backgroundsoil area is one of three backgroundareas developed

as part of the 2001 backgroundstudy. These areas were developed based on the fill history and

grouped sothey represented areas at the site that were emplacedat about the same time and

using geologically similar soils presumably derived from the samegeneral borrow source or

dredgedmaterial source area.

The backgroundgroundwaterdata consists of the results for specific shallow aquifermonitoring

wells identified as representing backgroundconditions in the 2001 background study. Raw

analytical results were obtained from the TtEMI database for Alameda Point for:

• Soil samples representing the individual results used to generate the composite
statistics for the "blue" background data set.

• Monitoringwells identified as belonging to the groundwaterbackground data set.

The raw data facilitatedthe use of both graphicaland numerical analytical techniques used in

this new evaluation.Additionally, for backgroundgroundwater, additionaldata collected

subsequentto the 2001 background study from the samemonitoring wells identified in the study

was included in the backgrounddata set for purposes of providinga more robust data set for

graphical and numerical analysis.
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Technical Memorandum, Background Evaluation and Identification of COPCs
Addendumto Closure Suntma_ Report, IWTP 360

AlamedaPoint, Alameda, Calitomia

B3.0 RESULTS OF BACKGROUND EVALUATION

Sunmlarystatistics were calculatedfor the site and backgrounddata sets for soil and

groundwater,as shown in Table 1for soil and Table 2 for groundwater. The summarystatistics

are important in selecting the appropriate tests a5 identified in the procedural flow diagram

shown in Figure 1. The background evaluationwas then conductedon the data sets, and is

discussedbelow by each of the major steps.

B3.1 STEP 1: QUANTILE TEST

Step 1 of the backgroundevaluationutilized both a graphical quantileanalysis using Microsoft

Excel and a numerical quantileanalysisusing ChemStat 6.1 (a software package designed

specifically for evaluatingchemical data fbrRCRA compliance). Table 1provides a summaryof

the results of these analyses for soil, and Table 2 provides a summary of the results of these

analyses for groundwater. Representative quantileplots are shown below in Figure 2 (arsenic in

soil) and Figure 3 (arsenic in groundwater). The quantileplots for the full set of metals are

provided in Attachment2.

Figure 2. Quantile Plot for Arsenic in Soil
Site VerSus Baclq_ou,ld €om_nt_tJon8 - Arsenic In TOll
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_1€ AS shown in 2, site data for arsenic in soil is lower than data forFigure generally background

arsenic, especially at the higher quantile range. Thus arsenic in soil is considered consistent with

background and is not considered a COPC. However, given the significant effect arsenic in soil

can have on the estimation of risk at the site, arsenic in soil was carried forward to Step 2 to

confirm the findings.

Figure 3. Quantile Plot for Arsenic in Groundwater

El_m Venu_l iUIckg round t_mllr.bqlt_ml - J_l c In G_urld_
quln_lu plae

-- B_ B_c_nd D_t_

As shown in Figure 3, site data for arsenic in groundwater is consistently higher than background

data for arsenic across the entire quantilc range. Thus arsenic in groundwater is tentatively

identified as a COPC and will be carried forward to Step 2.

B3.2 STEP 2: NON-PARAMETRIC RANK SUM TEST

Based on the results of both the graphical and numerical quantile tests shown in Table 1 and

Table 2, a subset of analytes were further anayzed in ChemStat 6.1 using either the Wilcoxon

Rank Sum Test or Gehan Nonparametric Test, depending on the percentage of non-detects and

other factors as identified in the procedural flow diagram (Figure l).

Both the Wilcoxon Rank Sum Test or Gehan Nonparametric Test are statistical methods used to

compare two data sets in order to evaluate whether they represent a single population or two

distinct populations. A finding of "no statistically significant" difference indicates the two data

n _
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set._are likely representative of a single population. In the case of IWTP 360 data, this finding

for a specificmetal would indicate there was no contribution of this metal to the soil or

grotmdwater within the site by historic site operations. However, where a "statistically

significant" difference is reported for a given metal, this would indicate historic site operations

may have contributed this metal to soil or groundwater within the site.

Table1 andTable2 provide the results of the additionalanalysisfor theremainingmetals in soil

and groundwater,respectively. A representative Gehan Test for arsenic in soil is shown in

Figure 4 below.

Figure 4. Gehan Test for Arsenic in Soil
N_mm_: PJt_ T_t

Pl_k_ _EMC

_tl_ ND_I,4 II.IS ]is 47 _ _t_ &s z¢ s_ _s
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As shown in Figure 4, arsenic in soil is considered"consistent with" the backgroundpopulation,
as there was no statisticallysignificantdifferencebetween the site data and backgrounddata at

the 95% confidence level, and thus arsenic in soil is not considered a COPC.

B3.3 STEP 3: IDENTIFICATION OF COPCs

A list of COPCs was then developed based on those metals that failed one or both the quantile

tests (Step 1) and then failed the subsequentWilcoxon Rank Sum Test or Gehan Nonparametric

Test (Step 2). In the case of many of the metals in groundwater, the limited number of detected

site results (less than 10)resulted in errors in both the numerical Quantile Test and Gehan Test

method, making the statisticalcomparison impossible. In these instances, determinationof

whether the metal is a COPC was based on a conservative interpretationof the graphicalquantile

plot.

For soils and groundwater, the COPCs are presented below.

Soil Groundwater
Barium Arsenic
Calcium Calcium

Chromium Chromium
ChromiumVI ChromiumVI

Cobalt Nickel
Lead Vanadium

Molybdenum Zinc
Nickel
Silver

B3.4 STEP 4: CALCULATION OF EXPOSURE POINT CONCENTRATIONS (EPCs)
Forthose metalsidentifiedas a COPCin Steps 1 through3 above, as summarizedonTable 1 and

Table 2, ExposurePointConcentrations(EPCs)were calculated.Due to requirementsfor

updatingthe HumanHealthRiskAssessment,soil COPCswereevaluatedbasedon the COPCs

presentwithinthe 0-1 footdepthintervalrepresentingsurfacesoil, andalso withinthe 0-10 foot

depthintervalrepresentingsubsurfacesoil. IndividualEPCswere calculatedforeach interval.

As shown in Table 1, several of the soil COPCs carried forward to Step 4 were either not

analyzed at the surfacedepth interval (i.e., calcium and chromium VI), or were non-detect in all

samples collectedwithin the surface depth interval (i.e.,molybdenum and silver). These metals

App B, BackgroundEvaluation121806 B-7 _ IHHO_locbnlcnl
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were thus eliminated from the list of COPCs for the surface depth interval and EPCs were not _IP

calculated. A revised COPC list for the surface soil, subsurface soil, and groundwater is

presented below.

Surface Soil Subsurface Soil Groundwater
Barium Barium Arsenic

Chromium Calcium Calcium
Cobalt Chromium Chromium
Lead Chromium VI Chromium VI

Nickel Cobalt Nickel
Lead Vanadium

Molybdenum Zinc
Nickel
Silver

Table 1 provides the EPCs for the COPCs identified above for site surface soil and site

subsurface soil depth intervals, and Table 2 provides the EPCs for the COPCs identified above

for site groundwater.

App B, BackgroundEvaluation 121806 B-8 _ InnevatlveTechnical
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Table 1
Summary Statistics for Metals in Soil at nNTP360and Comparisonwith AlamedaBackground

SummaryStatistics

Parameter IWTP360Data Set Blue BackgroundData Set Site & Background

TotalSamples Non-Detects % ND Total Samples Non-Detects %ND Total Samples Non-Detects % ND

Aluminum 18 0 0% 89 0 0% 107 0 0%
Antimony 35 35 100% 89 87 98% 124 122 98%
Arsenic 35 11 31% 89 55 62% 124 66 53%
Barium 35 0 0% 89 3 3% 124 3 2%
Beryllium 35 33 94% 89 64 72% 124 97 78%
Cadmium 120 108 90% 89 59 66% 209 167 80%
Calcimn 18 0 0% 89 0 0% 107 0 0%
Chromium 120 0 0% 89 0 0% 209 0 0%
Hexavalent Chromium 22 l 3 59%
Cobalt 35 0 0% 89 22 25% 124 22 18%
Copper 40 5 13% 89 5 6% 129 l0 8%
Iron 33 0 0% 89 0 0% 122 0 0%
Lead 40 0 0% 89 61 69% 129 61 47%
Magnesittm 18 0 0% 89 0 0% 107 0 0%
Manganese 18 0 0% 89 0 0% 107 0 0%
Mercury 35 25 71% 23 23 100% 58 48 83%
Molybdenum 35 33 94% 85 85 100% 120 118 98%
Nickel 40 0 0% 89 0 0% 129 0 0%
Potassium 18 0 0% 89 1 I% 107 1 1%
Selenium 35 35 100% 89 88 99% 124 123 99%
Silver 40 32 80% 89 87 98% 129 119 92%
Sodium 18 18 100°/0 89 20 22% 107 38 36%
Thallium 35 33 94% 89 88 99% 124 121 98%
Titanium ] 66 0 0%
Vanadium 20 0 0% 89 D 0% 109 0 0%
Zinc 15 0 0% 89 0 0% 104 0 0%

02125.20tTable1-BackgroundEvaluation 102606
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Table 1

Summary Statistics for Metals In Soil at IW'fP360 and Comparisonwith AlamedaBackground

STEPl STEP2 STEP3

Parameter Graphical Qu_mfile Numerical Quantile WileoxenRank Sum GEHAN Test Is the Parameter a
Test Test Test(<40°/d_rD) (>40%ND) COPC?

Site > Backgrolmd Site > Background

Aluminum No No No
Anlimony No No No
Arsenic No No No
Barium %:_ No Ycs Yes
Beryllium No No [ [ No
Cadraiura Yc_ Outof Range No No
Calcium Yc_ Yc_ Yes Yes
Chromium Yes Out of Range Yes Yes
Hexa_lent Chromium Not Analyzed NotAnalyzed Yes
Cobalt Yes No Yes Yes
Copper No No No
Iron No No No
Lead Yes Yes "_hs Yes
Magnesium No No No
Manganese No No No
Mercury Yes Y'cx No No
Molybdenum _s No Yes YeS
Nickel Yc_ Yes Yes Yes
Potassium No No No
Selenium No No No
Silver hc_ Yes Yes Yes
Sodium No No No
Thallium No No No

Titanium Not Analyzed Not Anal)-zed No
Vanadium No No No
Zinc No No No

02125 20tTable 1-Background Eva_uation 102606
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Table 1
Summary Statistics for Metals in Soil at IWTP360and Compadson with AlamedaBackground

STEP4 STEP 4

Surface Soils ExposurePoint SubsurfaceSoils ExposurePoint
Parameter (Samples from 0-1 Foot) Concentration Melh°d°l°gy_ (Samplesfrom 0-I0 Feet) Coneentrazion Meth°doiogy _

Total Non- Total Non-
Der_cts %ND (mg/kg) Detects %ND

Aluminum
Antimony
Arsenic
Barium 0% 5.95_1 a 35 0 3.35E+01 a
Beryllium
Cadmium
Calcium 0 0 NA NA Not aCOPC 18 0 IP,4 3_91E+03 a
Chromium 5 0 _ 3._E+0I a 68 0 _ 6.16E+0i a

Hexavalent Chromium 0 0 NA NA Not a COPC 22 I3 _ 1.32E+00 b
Cobalt 5 0_ 0% 6.22E+00 a 35 0 0% 2.06E_ a
Copper
Iron
Lead a 0 a

Magnesium
Manganese
Mercury
Molybdenum 5 5 100% NA Not a COPC 3_$ 33 94% 5,10E+00 c
Nickel 5 _ 0% 4 26E+01 a 40 0 0% 2.76E+01 a
Potassitma
Selenium
Silver 5 5 100% NA Not a COPC 40 _2 8_ L05E+01 b
Sodium
Tballdim
Titanium
Vanadium
Zinc

[1]ExposttrePointConc_traticqa(EPC}_alcaflated_sing thefollowingmeans: a) <15%NDSby s_b_tituting1_2DL
o > o < o nforNDvalucsandealeulatlng95YoUCLoslngProUCL;b) for 15_to 85_NDs, es_iamtctbe95VaUCLusing

the boundingal_pfoazhper EPA2002; and¢) for>85% NDs, using the m_,xlmumvalue
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Table 2
Summary Statistics for Metals in Groundwater at IWTP360and Comparison withAlameda Background

Summary Statistics

Parameter IWTP360 DataSet BackgroundDataSet Site & Background

Total Samples Non-Detects % ND Total Samples Non-Detects %ND TotalSamples Non-Detects % ND

Aluminum 9 4 44% 355 240 68% 364 244 67%
Antimony 9 9 100% 353 282 80% 362 291 80%
Arsmfic 9 5 56% 359 I49 42% 368 154 42%
Barium 9 2 22% 355 39 11% 364 41 11%

Beryllium 9 9 100% 355 332 94% 364 341 94%
Cadmium 13 12 92% 355 321 90% 368 333 90_4
Calcium 1O 0 0% 359 4 1% 369 4 1%
Chromium 13 3 23% 355 270 76% 368 273 74%
Hexavalent Chromium 13 11 85% 14 12 86% 27 23 85%
Cobalt 9 9 100% 355 273 77% 364 282 77%

Copper 11 11 100% 355 202 57% 366 213 58%
Iron 9 2 22% 359 1!0 31% 368 i12 30%
Lead 11 9 82% 356 294 83% 367 303 83%
Magnesium 9 9 I00% 359 0 0% 368 9 2%
Manganese 9 1 I1% 359 25 7% 368 26 7%
Mercury 9 9 100% 351 331 94% 360 340 94%
Mol}aodenum 9 2 22% 264 190 72% 273 192 70%
Nickcl I1 4 36% 359 250 70% 370 254 69%
Potassium 9 9 i00% 359 14 4% 368 23 6%
Selenium 9 9 100% 354 325 92% 363 334 92%
Silver 11 I 1 I00% 347 336 97% 358 347 97%
Sodium 9 9 100% 359 2 1% 368 I 1 3%
Thallium 9 9 100% 347 340 98% 356 349 98%
Titanium 3 0 0%
Vanadium 9 6 67% 359 189 53% 368 195 53%
Zinc 9 5 56% 359 207 58% 368 212 58%
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Table 2
Summary Statistics for Metals in Groundwater at IWTP360and Comparisonwith AlamedaBackground

STEP I STEP2 STEP 3

Parameter Graphical Quantile Numerical Quantile WilcoxenRank Sum GEHAN Test Is the Parameter a
Test Test Test (<40%ND) (_>40%ND) COPC?

Sffe > Background Site> Background

Aluminum No [I] No
An6mony No [1] No
Arsenic _s [I] yes
Barium No [I] No
Beryllium No [I] No
Cadmium No [I] No
Calcium Yes [1] "¢e_ Yes
Chromium Ycs [I] "_s Yes
Hexavalent Chromium Vc_ [I] Yes
Cobalt No [I] No
Copper No [I] No
Iron No [I] No
Lead No [I] No
Magnesium No [I] No
Manganese No [I] No
Mercury No [I] No
Molybdenum No [I] No
Nickel Yes [I] "&:s Yes
Potassium No [I] No
Selenium No [I] No
Silver No [I] No
Sodium No [I] No
Thallium No [1] No
Titadium Not Analyzed NotAnalyzed No
Vanadium Yes []] [2] Ycs
Zinc Yes [1] [2] Yes

[I] Error, high backgroundsample ¢onntwithlowsite samplecOUnlnulor rallgafor numericaltest method
[2]Errar, minimumofl 0 samples neededtot numerics/analysis usingGehartTest melhed.
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Sumrna_ Statistics for Metals in Groundwater at IWTP360and Comparisonwith AlamedaBackground

STEP4

Parameter Exposure Point
ConcentraTion Meth°d°l°gy_

(mr/L)

Aluminum

Antimony
Arsenic 2 35E,-02 b
Barium

Beryllium
Cadatium
Calcium 7,46E+0I a
Chromium 6,g3E-02 b
Hexavalent Chromium 2.00F+-02 c
Cobalt
Copper
Iron

Lead

Magnesium
Manganese
Mercury
Molybdenum
Nickel 2.84E-02 b
Potassium
Selenium
Silver
godlum
Thallium
Titanium
Vanadium 2,96E4)2 b
Zinc 2,27E-02 b

[3]ExposvrePoint Concenlration(EPC)cak_taled using the rollo,a,ing meang:a) <15% NDsby substimllng I/2DL
rbrND values and calculating95% UCLusing PmUCL;b) for >15%to <85%NDs. estimateIh+_95% UCL using
the boundl.g approachper EPA2002; and¢) for >85%NDs. usingIhe mzaimumvalue.
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Technical Memorandum, Updated Background Evaluation and Identification of COPCs
Addendum to Closure Summary Report, IWTP360

Alameda Point, Alameda, California

Attachment 1. Copy of Summary of Background Concentrations in Soil and Groundwater
(December 2001) and TtEMI Tables 3.1 and 3.2
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1.0 INTRODUCTION AND PURPOSE

Background concentrations of naturally occurring chemicals in soil and for metals in shallow

groundwater have been established for Naval Air Station Alameda Point (Alameda Point) using an

analytical database gathered during the course of the Alameda Point Remedial Investigation (RI). Soil

samples from the database were selected to represent the three distinct fill areas identified from the ILl

data. Groundwater samples from the data base were selected from the shallow or first water bearing zone

(FWBZ). The purpose of this technical memorandum is to summarize PRC (1979), Terranext (1997), and

Tetra Tech (1998) documents that were prepared to present the basis used to establish the background soil

and groundwater concentrations at Alameda Point.

2.0 BACKGROUND PROJECT HISTORY

Alameda Point was constructed using fill material dredged from the Oakland Inner Harbor, San Francisco

Bay, and the ship channel and Seaplane Lagoon area over a period of 88 years (1887 to 1975). The

history of Alameda Point's construction indicates that almost the entire installation is located on

marshland, tidal fiats, and bay margin (submerged land) that has been filled with the dredged sediment.

The species and concentrations of metals and polycyclic aromatic hydrocarbons (PAH) present in the fill

sediment are not known, but they may have been impacted by industrial activities along the original

Oakland shoreline in San Francisco Bay and Alameda Island before the dredged material was placed as

fill.

From the late 1800s until the 1920s, two gas plants and an oil refinery were located near the future

locations of the Alameda Annex and Alameda Point. These facilities are believed to have discharged

petroleum waste to adjacent marshlands. The waste migrated over much of the surface of the surrounding

marshlands and was deposited on the marsh surface through tidal actions, leaving a layer of contaminated

sediment under what would later become the Alameda Annex and the eastern portion of Alameda Point.

This layer is referred to as the marsh crust. Further west, at Alameda Point, the waste was deposited on

tidal fiats, now known as the former sub tidal area. Fill material dredged from the Oakland Inner Harbor

and surrounding San Francisco Bay was placed on these areas fxom as early as 1887 to as late as 1975,

covering the former sub tidal area and marsh crust with the fill.

1 TC.0245.11326



Background information is typically collected and analyzed iteratively as part if the Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA) process. CERCLA

Section 104(3)(a) specifically states: '¢rhe President shall not provide for a removal or remedial action

under this section in response to a release or threat of a release of a naturally occurring substance in its

unaltered form, or altered solely through naturally occurring processes or phenomena, from a location

where it is naturally found." In a site investigation, determining if a release has occurred requires that

information regarding background conditions be available. According to United States Environmental

Protection Agency (EPA) (1989), background chemicals can be categorized as either:

• Nonanthropogenic or naturally occurring: minerals or other substances present in the
environment in forms that have not been influenced by human activities

• Anthropogenic: natural and manmade substances present in the environment as a result of
human activities not specifically related to site activities

Nonanthropogenic chemicals are naturally occurring organic or inorganic chemicals that are present in

soil or groundwater as part of the geological or hydrogeological conditions of the area and are in an

unaltered form not related to human activity (for example, metals from rock formations or PAH from

forest fares). Anthropogenie background chemicals are related to human activity in the region but are

unrelated to Navy operations. Metals and PAHs atAlameda Point may be considered anthropogenic

background chemicals because of potential sources such as the fill material, car exhaust, and the marsh

crust.

The following sections focus on chemical concentrations in soils and groundwater considered to be

representative of site-specific background conditions at Alameda Point. The soil and groundwater

background conditions were determined using a series of statistical tests conducted on site-specific

background data selected for each medium at Alameda Point. The statistical evaluation methodology for

soils is described in the "Final Statistical Methodology for Background Comparisons" report (PRC

1997a). The methodology and results for groundwater are described in a technical memorandum for

estimation of background metal concentrations in shallow groundwater (TtEMI 1998). Section 3 provides

a summary description of the determination of site-specific background conditions in soil at Alameda

Point. Section 4 provides a summary of a detailed description of the determination of site-specific

background conditions in groundwater at Alameda Point.

2 TC.0245.11326



3.0 SOIL BACKGROUND DETERMINATION METHODOLOGY

Because the fill materialwas dredgedfromvariouslocationsin the bay, thereis substantialvariationin

the lithologyof the fill materialacross the installation.The thicknessof the fillmaterialalsovaries across

the installation. Five discrete fill areaswere initiallyidentifiedfor determiningthe variabilityin the fill

materialencounteredacross the installation. The fiveareas werethe far westernportionof the installation

(CERCLASite I/CERCLASite2 area),a smallstripof land borderingthe OaklandInnerHarbor, the

runway area fromeast of the runwayto the installationboundary,and two areas withinthe southeastern

comer of the installation.

PRC (1997) and Terranext (1997) provide a detailed description of the site-specific background data

selection process. The methodology used in developing the site-specific soil background data for

Alameda Point consisted of three steps that are discussed briefly. The three steps were as follows:

• Division of the installation into areas with geologically similar soils that could be represented
by a single site-specific background data set

• Review of the Installation Restoration Program (IRP) database for selection of appropriate
site-specific background samples

• Statistical analyses of data sets for each area to determine site-specific background
concentrations

Site-specific soil background concentrations at Alameda Point were determined for inorganic chemicals

and PAHs. Inorganic chemicals present in natural soil compositions are considered nonanthropogenic.

Concentrations of inorganic chemicals also may be affected by non-site-related anthropogenic activities.

Random detections of PAHs in samples collected from the fill material in many areas of Alameda Point

are considered to be anthropogenic for the following reasons:

• RWQCB lists a total background level of PAH in San Francisco Bay sediment of 5.13
milligrams per kilogram (mg/kg) (RWQCB 1996). Because Alameda Point was constructed
using dredged bay sediment, if the total concentration of PAH detected in soils at Alameda
Point at or below this concentration, then the PAH is likely to represent background bay
levels.

Because of the installation's urban location, soil at Alameda Point is expected to contain background

levels of PAHs. The Agency for Toxic Substances and Disease Registry (ATSDR) has published general

background PAH concentrations for urban soils as high as 62 and 166 mg/kg for heavy and light

molecular weight PAHs, respectively (ATSDR 1995).
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3.1 DMSION INTO SIMILAR AREAS

Iron and manganese data were statistically compared to determine whether these areas contained

geologically similar soils and could be represented by one site-specific background data set. Results of

the statistical comparison indicated some areas could be combined but more than one data set would be

needed to represent site-specific background concentrations for the entire installation. Therefore, the five

initially identified areas were reduced to three representative background areas. Specifically, the, pink

(fall area 1), blue (fill area 2), and yellow (fill area 3) areas shown in Figure 1 were designated as

representative background areas for Alameda Point. The parts of the installation included in each of the

three site-specific background areas are listed below.

• Pink area: runway area and central portion of the installation (Fill Area 1)
• Blue area: southeastern portion of the installation (Fill Area 2)
• Yellow area: far western portion of the installation (Fill Area 3)

3.2 RI DATABASE REVIEW

Soil samples collected as part of the IRP investigation were reviewed on a sample-by-sample basis to

select samples that could represent site-specific background concentrations. The data review was

conducted in accordance with regulatory guidance (DTSC 1994).

Selectionof the site-specificbackgrounddatafor eachof the three backgroundareas listedabove in

Section 3.I consistedof the followingsteps:

• Samples collected from CERCLA sites were excluded as background samples.

• Samples collected _om soil borings that contained non-PAH organic chemicals, except for
insignificant levels of laboratory contaminants and organic carbon, were excluded as
background samples.

Samples that passed these three screening steps were considered to be potential background samples. For

the three areas identified above, 247 samples were selected from the IRP database as potential

background samples. Table 1 provides a list of the sample identification numbers and depth intervals for

all the samples selected. A total of 51, 56, and 140 samples were identified as potential background

samples for the yellow, pink, and blue areas, respectively.
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3.3 STATISTICAL ANALYSIS

This sectionprovides a summaryof the statisticalmethodsusedto determinethe background

concentrations.

3.3.1 Determination of Inorganic Background Concentrations

Data sets established for the three background areas were statistically evaluated using a methodology

described in the "Final Statistical Methodology for Background Comparisons" report (PRC 1997a).

Tables 1and 2 present the selected samples in the background data set. Tables 2 through 4 present the

background data summary for each of the fdl areas (PRC 1997b).

The 80thpercent lowerconfidencelimit(LCL)of the 95thpercentileof the distribution(80 LCL/95)

concentrationsfor inorganicchemicalswere calculatedusingthe formulapresentedin the Statistical

Methodologyfor BackgroundComparisons(AlamedaPoint),whichcan alsobe found in Statistical

Methods for EnvironmentalpollutionMonitoring(Gilbert 1987). The calculationwas performedon

untransformeddata for normallydistributeddataand fordata for whicha distributioncouldnot be

determined (Terranext 1997).

3.3.2 Determinationof BackgroundPAHConcentrations

The fill material was placed within Alameda Point prior to any Navy activities that could have released

PAHs to the environment. Based on the most recent background data presented in PRC (1997), the Navy

considers the random detections of PAHs in ftll to be anthropogenic. However, an additional background

study for PAHs has been scheduled to confirm or deny this assertion.

The methodology used to develop the forthcoming Alameda Point background PAH data set will be

described in a technical memorandum to be prepared in the Fall 2002.

4.0 GROUNDWATER BACKGROUND DETERMINATION METHODOLOGY

Metals occur naturally in groundwater at concentrations that vary among locations. These inherent

variations on metals concentrations can potentially arise from several factors including:
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• Differences in overlyingsoilcharacteristicsin the rechargezone

• Differences in subsurfacehydrostratigraphy

• Differences in geochemistry

• Position withinthe groundwaterflow system

Becausebackgroundconcentrationsof metals in groundwaterare expectedto vary amonglocations

within a singlehydrostratigraphicunit, it is appropriateto considerbackgroundconcentrationsas a

distributionof values rather than a singlevaluedue to naturalvariationof metals in the environment.

Someconcentrationsof metals in groundwaterat AlamedaPoint maynot be naturallyoccurringbut are

unrelated to Navy activitiesat the installation.

During technical meetings between the Navy and regulatory agencies held on April 28 and 29, 1998, the

base clean-up team (BCT) decided to follow a statistical approach for determination of the concentrations

of background metals in groundwater similar to that used to determine the concentrations of background

metals in soils at Alameda Point (PRC 1997). This simplified approach was followed because of the

transitory nature of groundwater and the following factors arising from the construction of Alameda

Point:

• The presence of anthropogenic metals in fill sediment

• The slow leaching of both naturally occurring and anthropogenic metals from the marine
sediment into the groundwater

• The marine-derived fill sediment being placed in a column of seawater and serving as the
aquifer material

• The disequilibria of groundwater chemistry because of the slow flushing of saline connate
water from the pore spaces and the large geochemical gradients that occur within small
horizontal and vertical distances

• Existing and potential future seawater intrusion induced by remediation- or supply-based
pumping

In consultation with the BCT, the Navy proposed estimating the concentration limits of background

metals in groundwater in the following manner:

• • Select well locations that appear to be unaffected by CERCLA site-related contamination to
create an initial data set to be used to determine background concentrations of metals
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• Compare all organic groundwater data from the initial data set to the 1996 tapwater
preliminary remediation goals (PRG) to exclude impacted wells

• Examine the initial data set using probability plots and Rosner's test to exclude outlier
concentrations of metals

• Test the remaining data (without 0utliers) for normality using a statistical graphics program

• Prepare summary statistics and estimate the background concentrations of metals using the
tested data set

A subsequent meeting between the regulatory agencies and the Navy was held on May 11, 1998, during

which 35 monitoring wells were identified at Alameda Point for potential use in developing site-specific

background groundwater concentrations. Figures 2 through 4 show the locations of the 35 unaffected

(background) wells selected during the meeting.

The data set used to determine the concentrations of background metals in groundwater was limited to

data for groundwater samples collected from the FWBZ. Data for groundwater samples collected from

the second water bearing zone were not included in the data set because of extensive saltwater intrusion

and the inherent inability of analytical methods to detect trace metals in the presence of very high levels

_€ of marine salts. A detailed description of the process used to develop the background metal data set and

the statistical procedure used to estimate the concentrations of background metals in groundwater at

Alameda Point is provided in "Technical Memorandum Estimation of Ambient Metal Concentration s In

Shallow Groundwater" (TtEMI 1998). Table 5 summarizes the background concentrations of metals in

shallow groundwater at Alameda Point.

Table 5 also presents the results of the statistical procedure, providing estimated background metal

concentrations at both the 80 LCL/95 and at the 95_ percent upper confidence limit (95 UCL) for shallow

groundwater (FWBZ) at Alameda Point, statistical features of the data set, and relevant water quality

information. The estimated concentrations of background metals in groundwater at the 80 LCL/95 in

many cases exceeded the maximum contaminant levels (MCL) for a municipal water supply (RWQCB

_ 1995). Specifically, the estimated concentrations of antimony, cadmium, iron, manganese, and thallium

exceeded their respective MCLs.
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5.0 CONCLUSIONS

Background concentrations of inorganic and organic constituents in soil and groundwater at Alameda

Point were estimated using accepted statistical methodologies approved by the Navy. The number of

samples and the areal distribution of samples within each of the three fill areas meets concerns of

sufficient statistical power, confidence, and spatial representation of the data. The background

concentrations can be used to conduct test of means to select chemicals of potential concern. Certain

concentrations of metals and PAH in soil and groundwater at Alameda Point may be considered

anthropogenic background chemicals because of potential sources such as fill material, car exhaust, and

the marsh crust.

Current Navy guidance sets (Navy 1998, 1999) provides a number of different techniques for

determining if site data are different from the background data. These guidance documents should be

consulted to determine the most appropriate method. The confidence limits in Tables 1 and 2 can be used

: as an initial screen to determine which site constituents do not exceed background. If the maximum

concentration for a given constituent does not exceed the background threshold value, it is unlikely that

the constituent is greater than background. However, the background thresholds should not be used to

_ make trmaldeterminations about background if the maximum constituent concentration from a site

exceeds this confidence limit. Alternative techniques should be employed.

L
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TABLE 1

NAS ALAMEDA
SAM])LES SELECTED FOR BACKGROUND DATA SET

DEPTH INTERVAL

AREA SAMPLE (FEET BGS) POINT NAME

BLUE 280-509.O01 1.5 2.5 M09-05
BLIm 28O-509-0O2 3.0 4.0 M09_5
BLUE 280-$09-003 5.0 6.0 M09-05
BLUE 280-$16-O18 0.5 1.5 B16-10
BLUE 280-$16-019 2.5 3.5 B16-10
BLUE 280-S 16-020 3.5 4.5 B 16-10
BLUE 280-S 16-O21 . 5.0 6.0 B16-10
BLUE 280-S 16-022 1.5 2.5 B16-11
BLUE 280-S 16-O23 2.5 3.5 B 16-11
BLUE 280-S 16-024 5.0 6.0 Bl6-11
BLUE 280-S 16-O25 0.5 1.5 B16-12
BLUE 280-S16-026 2.5 3.5 B16-12
BLUE 280-S16-027 5.0 6.0 B16-12
BLUE 280-S16-O28 1.0 2.0 M16-04
BLUE 280-S 16-029 2.0 3.0 M16-O4
BLUE 280-$7C.O01 0.5 1.5 B07C-I 1
BLUE 280-S7C-O02 2.5 3.5 B07C-11
BLUE 280-S7C-003 5.0 6.0 . B07C-I 1
BLUE 280-$7C-O04 0.5 1.5 BO7C-12

BLUE B410-7 [1.0-1.5] 1.0 1.5 B410-7
BLUE B410-7 [3.0-3.5] 3.0 3.5 B410.-7
BLUE B410-7 [5.5-6.0] 5.5 6.0 B410-7

! BLUE 13410-7 [6.0-6.5] 6.0 6.5 13410-7
BLUE B410-7 [8.5-9.0] 8.5 9.0 B410-7
BLUE ]3410-7 [9.0-9.5] 9.0 9.5 13410-7
BLUE B410-7 [I 1.0-11.5] 11.0 11.5 B410-7
BLUE B410-7 [I 1.5-I2.0] 11.5 12.0 13410-7
BLUE B410-7 [14.5-15.0] !4.5 15.0 B410-7
BLUE B4 I0-7 [15.0-15.5] 15.0 15.5 13410-7
BLUE ]3410-9 [1.O-1.5] 1.0 1.5 B410-9
BLUE B410-9 [2.5-3.0] 2.5 3.0 13410-9
BLUE B410-9 [3.0-3.5] 3.0 3.5 13410-9
BLUE B410-9 [5.5-6.0] 5.5 6.0 13410-9
BLUE ]3410-9 [6.0-6.5] 6.0 6.5 B410-9
BLUE B410-9 [8.5 -9.0] 8.5 9.0 13410-9
BLUE B410-9 [9.0-9.5] 9.0 9.$ ]3410-9
BLUE B410-9 [11.5-I2.0] 11.5 12.0 13410-9

L_. BLUE B410-9 [12.0-12.5] 12.0 12.5 13410-9
BLUE 13410-9 [14.5-15.0] 14.5 15.0 B410-9

! BLUE B410-9 [15.0-15.5] 15.0 15.5 ]3410-9
L. BLUE 1t547-10 [0.5-1.0] 0.5 1.0 B$47-10

BLUE B547-10 [2.0-2.5] 2.'(1 2.5 B547-10
BLUE B547-10 [2.5-3.0] 2.5 3.0 B547-10
BLUE B547-10 [5.0-5.5] 5.0 5.5 B547-10

BLUE -. B547-10 [5.5-6.0] 5.5 6.0 B547-10

"--
i
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TABLE 1 (Continued)

NAS AL_A
SAu_,[PLESSELECTED FOR BACKGROUND DATA SET

DElrfliINTERVAL '[_
AREA SAMPLE (FEETBGS) POLNTNAME
BLUE B547-10 [8.0-8.5] 8.0 8.5 B547-10
BLUE B547-10 [8.5-9.0] 8.5 9.0 B547-10
BLUE B547-10 [11.0-11.5] 11.0 11.5 B547-10
BLUE B547-10 [11.5-12.0] 11.5 12.0 B547-10
BLUE B547-10 [14.0-14.5] 14.0 14.5 B547-10
BLUE B547-I0 [14.5-15.0] 14.5 15.0 B547-10
BLUE B547-6 [2.0-2.5] 2.0 2.5 B.$47-6
BLUE B547-6 [2.5-3.0] 2.5 3.0 B547-6
BLUE B547-6 [3.5-4. O] 3.5 4.0 B547-6
BLUE B547-6 [4.0-5.0] 4.0 5.0 B547-6
BLUE ]3547-6 [5.0.5.5"] 5.0 5.5 B547-6

BLUE B547-6.[6.0.6.5] 6.0 6.5 B547-6
BLUE B547-6 [6.5-7.0] 6,5 7.0 B547-6
BLUE B547-6[9.0-9.5] 9.0 9.5 B547-6
BLUE B547-6 [9.5-10.0] 9.5 10.0 B547-6
BLUE B547-6 [11.0-11.5] 11.0 11.5 B547-6
BLUE B547-6[I1.5-12.0] I1.5 12.0 B547-6
BLUE B547-6 [14.0-14.5"J 14.0 14.5 B547.-6

BLUE B$47-6[14.5-15.0] 14.5 15.0 B547-6 :
BLUE BC24 [0.5-1.0] 0.5 1.0 BC24
BLUE BC2-7 [2.5-3.O] 2.5 3.0 BC2-7 ;
BLUE BC2-7 [5.0-5.5] 5.0 5.5 BC2-7
BLUE BC2-7[7.0-7.5] 7.0 7.5 BC2-7
BLUE BC2-7[9.5-10.0] 9.5 10.0 BC2-7
BLUE BC24 [11.0.11.5] 11.0 11.5 BC2-7
BLUE BC2-7 [13.5-14.0] 13.5 14.0 BC2-7
BLUE BC2-7 [14.0014.5] 14.0 14.5 BC2-7
BLUE M-BG3-O00 0.3 0.5 MBG-3
BLUE M-BG34X)2 2.0 2.5 MBG-3
BLUE M-BG34304 4.0 4.5 MBG-3
BLUE M-BG3-_6 5.5 6.0 MBG-3 ,.
BLUE MW410.1 [0.5-1.0] 0.5 1.0 M%V410.1
BLUE M%V410.1[2.0.2.5] 2.0 2.5 M'W41001
BLUE MW410-1 [3.0-3..%'] 3.0 •3.5 MW41001
BLUE MW410.1 [5.5-6.0] 5.5 6.0 M'W41001
BLU_ - MW410.1 [6.5-7.0] 6.5 7.0 MW41001
BLUE MW410-1 [7.0°7.5] 7.0 7.5 MW41001
BLUE MW410-1 [7.54.0] 7.5 $.0 MW41001
BLUE M'W410-1 [8.008.5] 8.0 8.5 M%V41001
BLUE MW410-1 [11.0-11.5] II.0 11.5 MW41001 I"
BLUE MW410-1 [11.5-12.0] 11.5 12.0 M'W41001
BLUE MW410.1 [12.5-13.0] 12.5 13.0 MW410-I
BLUE "MW410-I [14.0-14.5] 14.0 14.5 MW410-I
BLUE MW410.1 [14.5-15.0] 14.5 15.0 MW410.-I
BLUE MW410-3 [1.0-1._ 1.0 1.5 MW41003
•BLUE MW410-3 [3.0-3.5'] 3._ 3.5 MW410..3
• BLUE MW410.3 [4.0-4.5] 4.0 4.5 MW41003

BLUE MW410.3 [5.5-6.0] 5.5 6.0 MW410-3

BLUE MW410.3 [6.0.6.5] 6.0 6.5 MW410-3
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TABLE1 (Continued)

NAS ALAMEDA
SAMPLES SELECTED FOR BACKGROUND DATA SET

DEPTH INTERVAL

AREA SAMPLE (FEET BGS) POINT NA_-f_.
BLUE MW410`-3 [8.5-9.0] 8.5 9.0 M'W410,-3
BLUE MW410-3 [9.0-9.5] 9.0 9.5 M%V410--3
BLUE MW410-3 [ l 1.5-12.0] 11.5 12.0 MW410-3
BLUE MW410-3 [12.0-12.5] 12.0 12.5 MW410-3
BLUE MW410-3 [14.5-15.0] 14.5 15.0 M'W410-3
BLUE MW410-3 [15.0-15.5] 15.0 15.5 MW41O-3
BLUE MW410-4 [1.0-1.5] 1.0 1.5 MW410-4
BLUE MW410-4 [3.0-3.5] 3.0 3.5 MW410-4
BLUE MW410-4 [4.0-4.5] 4.0 4.5 M'W410-4
BLUE MW410-4 [5.5-6.0] 5.5 6.0 MW4I0-4
BLUE MW41O-4 [6.0-6.5] 6.0 "6.5 MW410-4
BLUE MW410-4 [8.5-9.0] 8.5 9.0 MW410-4
BLUE MW410-4 [9.0-9.5] 9.0 9.5 MW410-4
BLUE MW410-4 l] 1.5-12.0] 11.5 12.0 MW41O-4
BLUE MW410-4 [12.0-12.5] 12.0 12.5 MW410-4
BLUE MW41O-4 [14.5-15.0] 14.5 15.0 MW410-4
BLUE MW410-4 [15.0-15.5] 15.0 15.5 MW410-4
BLUE M'W547-1 [O.5-1.0] 0.5 1.0 M3V547-1
BLUE MW547-1 [2.0-2.5] 2.0 2.5 MW547-I

..,BLUE MW547-1 [2.5-3.0] 2.5 3.0 MW547-1
BLUE MW547-1 [4.5-5.0] 4.5 5.0 MW547-1
BLUE MW547-1 [5.0-5.5] 5.0 5.5 MW547-1
BLUE ]vfW547-1 [8.0-8.5] 8.0 8.5 M'W547-l
BLUE MW547-I [8.5-9.0] 8.5 9.0 MW547-I
BLUE MW547-I [ l 1.0-11.5] I l.O I 1.5 MW547-1
BLUE MW547-1 [I 1.5-12.0] I 1.5 I2.0 MW547-1
BLUE MW547-1 [14.0-14.5] 14.0 14.5 MW547-1
BLUE MW547-1 [14.5-15] I4.5 15.0 MW547-1
BLUE MW547-2 [0.5-1.0] 0.5 1.0 MW547-2
BLUE MW547-2 [2.0-2.5] 2.0 2.5 MW547-2
BLUE MW547-2 [2.5-3.0] 2.5 3.0 MW547-2
BLUE MW547-2 [5.0-5 .5] 5.0 5.5 MW547-2
BLUE MW547-2 [5.5-6.0] 5.5 . 6.0 MW547-2
BLUE MW547-2 [6.0-6.5] 6.0 6.5 MW547o2
BLUE MW547-2 [6.5-7.0] 6.5 7.0 MW547-2
BLUE MW547-2 [9.5-10.0] 9.5 10.0 MW547-2
BLUE MW547-2 [10.0-10.5] 10.0 10.5 MW547-2
BLUE MW547-2 [12.5-13.0] 12.5 13.0 MW547-2
BLUE MW547-2 [I3.0-13.5"J 13.0 13.5 MW547-2

_ BLUE MW547-2 [14.0-14.5] 14.0 14.5 MW547-2
BLUE MW547-2 [14.5-15.0] 14.5 15.0 MW547-2
BLUE MWC2-3 [1.0-1.5] 1.0 1.5 MWC2-3
BLUE MWC2-3 [4.0-4.5] 4.0 4.5 M'WC2-3
BLUE MWC2-3 [5.0-5.5] 5.0 5.5 MWC2-3
BLUE MWC2-3 [6.5-7.0] 6.5 7.0 MWC2-3
BLUE MWC2-3 [7.0-7.5] 7.0_ 7.5 MWC2-3
BLUE MWC2-3 [8.0-8.5] 8.0 8.5 MWC2-3

- BLUE MWC2-3 [8.5-9.0] 8.5 9.0 MWC2-3
BLUE MWC2-3 _ 9.5 10.0 MWC2-3
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TABLE 1 (Continued)

NAS ALAMEDA
SAMPLES SELECTED FOR BACKGROUND DATA SET

DEPTH INTERVAL

AREA SAMPLE (FEET BGS) POhNT NAME
BLUE MWC2-3 [10.0-10.5] 10.0 10.5 M'WC2-3
BLUE MWC2-3 [I 1.0-11.5] 11.0 11.5 M3;VC'2-3
BLUE MWC2-3 [12.5-13.0] 12.5 13.0 MWC2-3

PINK' 280-RA-033 0.0 1.5 M112-A
PINK 280-RA.034 2.5 3.5 M112-A
PINK 280-RA-035 5.0 6.0 M112-A
PINK 280-RA-039 0.0 1.0 M114-A
PINK 280-RA-040 2.0 3.0 M114-A
PINK 280-RA.041 3.5 "4.5 M114-A
PINK 280-RA.042 0.0 1.5 MI15-E
PINK 280-RA.043 2.5 3.5 M 115-E
PINK 280-RA.044 5.0 6.0 M 115-E
PINK 280-RA-045 0.0 1.5 M 116-E
PINK 280-RA.046 2.5 3.5 M 116-E
PI]_K 280-RA-047 5.0 6.0 M 116-E
PINK 280-RA-O45 0.0 1.5 M 117-E
PI2N'K 280-RA-O49 2.5 3.5 M 117-E
PINK 280-RA-050 5.0 6.0 M 117-E
PINK B06-07-000 0.5 1.0 B06.07
PINK B06.07-002 2.0 3.3 BO6.07
PINK B06.07.007 6.5 7.5 B06-07
PINK 1_,.07-008 8.0 9.5 B06-07 t"
PINK I_08-000 1.0 1.5 B06.08
PINK B06.08.002 2.0 3.0 B06.08 !

PINK B07B-02-000 0.5 1.5 B07B-02
PINK B07B..02..004 3.5 5.0 B07B..02
PINK BI0-04.000 0.5 1.0 B10-04
Ph_K B10.04.005 5.0 6.0 B10.04
PINK B12.O8-O00 0.5 1.0 B12.08
PINK B12.08-004 3.5 5.0 B12.08

PINK B12.08..010 9.5 •10.0 B12.08 . -
PII_K FI0 [0:0-0.0] 0.0 0.0 F-10
PHqK M.006A.0 2.0 2.5 M006-A ' ,

PINK M-006A.005 3.5 4.5 MO06-A

PINK M-IOIA.004 2.0 3.5 MI01-A i
PINK M-102A-004 2.0 3.3 MIO2-A _
PINK M-106A-0 0.0 0.0 MI06-A
PINK M-106A-O03 2.0 3.0 M 106-A ,
PINK M-107A.0 0.0 0.0 MI07-A -
PINK M-107A-002 0.5 2.0 M I07-A _ "
PINK M-109A-0 0.0 0.0 MIO9-A
PINK M-109A.007 5.5 6.3 MI09-A
PINK M-110A-003 1.5 3.0 MI IO-A :
PINK M-I I 1A.0 0.5 0.0 M11 I-A
PINK M-I 1IA.003 2.0_ 3.5 MI 1I-A _
PINK M-BG1.002 2.0 2.5 MBG-1
•PINK M-BG 1-003 3.0 3.5 -MBG-I
PINK M-BGI-O04 5.0 5.5 MBG-I
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TABLE 1 (Continued)

_' NAS ALAMEDA
SA),fl:'LES SELECTED FOR BACKGROUND DATA SET

DEPTH INTERVAL
AREA SA_,£PLE flEET BGS) POINT NAME
PI]_FK M-BG2-002 2.0 2.5 MBG-2
PINK M-BG2-005 5.0 5.5 MBG-2
PINK M-BG4-O02 2.0 2.5 MBG-4
PINK M-BG4-007 7.5 8.0 MBG-.4
PINK M-BG4-010 I0.0 10.5 MBG-4
PINK M103-A 5.0 6.5 M103-A
PINK MI03-B 0.0 0.5 MI03-B
PINK MI05-A 5.5 7.0 MI05-A
PINK M1.05-B 0.0 ' 0.5 MI05-B
PINK MI08-A 5.0 6.5 MI08-A
PINK M108-B 0.0 0.5 MI0g-B

YELLOW 280-S01--016 0.0 0.0 &SI-RA-14
YELLOW A.2[0.0-0.0] 0.0 0.0 A-2
YELLOW A3 [0.0-0.0] 0.0 0.0 A-3
YELLOW A4 [0.0..0.0] 0.0 0.0 A-4
YELLOW A5 [o.o-o.o] o.o o.o A-5
YELLOW A6 [o.o-o.o] o.o o.o A-6
YELLOW AT [0.0-0.0] 0.0 0.0 A-7
YELLOW AS [0.0-O.0] 0.o 0.0 A-8
YELLOW B2 [o.o.o.o] 0.0 0.0 B-2
YELLOW B3 [o.o-o.o] 0.0 O.0 B-3
YELLOW B4 [0.0..0.0] 0.0 0.0 B..4
YELLow B5[o.o.o.o] o.o o.o B-5
YELLOW B6 [o.o-o.o]. o.o o.o ]3-6
YELLOW B7[o.oo.o] o.o o.o B-7
YELLOW BS[o.o-o.o] o.o o.o B-s
YELLOW ' FI [0.0-0.0] 0.0 0.0 F-!
YELLOW F2 [0.0.0.0] 0.0 0.0 F-2
YELLOW F3 [0.0-0.0] 0.0 0.0 F-3
YELLOW F4 [0.0-0.0] 0.0 • 0.0 F--4
YELLow I=5[o'.o-0.oI o.o o.o F-5
YELLOW F6 [0.0-0.0] 0.0 0.0 F-6
YELLOW 1=9[0.0-0.0] 0.0 0.0 F-9
YELLOW G2 [0.0-0.03 o.0 0.0 0-2
YELLOW G3 [0.0-0.0] 0.0 0.0 G-3
YELLOW O$[o.o-o.o] o.o o.o 0-5
YELLow GS[o.o-o.o] o.o o.o O-s
YELLOW G9 [0.0-0.0] 0.0 0,0 G-9
YELLOW HS [o.o-o.o] o.o o.o H-S
YELLOW H9 [0.0:0.0] 0.0 0.0 H-9
YELLOW r7 [o.o-o.o] o.o o.o [-7
YELLOW IS[o.o.o.o] o.o o.o [-s
YELLOW Y7[o.o-o.o o.o o.o J-7
YELLOW J8[o.o-o.o] o.o o.o J4
YELLOW K6 [0.0-0.0] 0.0_ 0.0 K-6

YELLOW K7[o.o-o.o] o.o o.o K-7
YELLOW L5 [o.oo.o] o.o o.o L-5
YELLOW 1,6_ o.o o.o L-6

t.,
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TABLE 1 (COntinued)

NAS
SAMPLES "SELE'CTED FOR BACKGROUND DATA SET "

DEPTH _TERVAL

AREA SAMPLE (FEET BGS) PO_T NAJ_IE
YELLOW L7 [0.0-0.01 0.0 0.0 L-7
YELLOW M-004A-0 2.0 2.5 M004-A
YELLOW M-004A-004 3.5 4.5 M004-A
YELLOW M-O05A-0 0.5 1.5 M005-A
YELLOW M-005A-4303 2.0 2.5 M00$-A
YELLOW M-O08A-0 0.5 1.8 M008-A
YHLLOW M-008A-004 2.0. 3.3 MOOS-A
YELLOW M-O2$A-004 4.0 0.0 M025-A

YELLOW M4 [0.0-0.0] 0.0 0.0 M-4
YELLOW M_[o.o-o.o] o.o o.o M-5
YELLOW M6 [0.0-0.0] . 0.0 0.0 M-6
YELLOW M7 [0.0-0.0] 0.0 0.0 M-7
YELLOW M8[o.o-o.o] o.o o.o M.s

Notes:

bg$-- _low ground surface
Point Name designate_ the sample location as shown on Figur_ I. !

t

r -
i .
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?-.-

t

t °

TO. 0245. 113_6



TABLE 2 :

NAS ALAMEDA •
BACKGROUND DATA FOR :BLUF._.AREA

DATA SUMMARY

Aluminuma_ NA 89189 5,726 1.6 7,096 0.06

Antimonym 0.46-9.2 2189 1.8 1.3 2. I 0.7 i

/krsenicm 0.61-13 34189 2.2 2.9 4.8 !.3

Barium (j) • 24-25 86189 48.9 32.3 55,7 0.66

Beryllium _') 0.2-1.3 25189 0.32 0.21 0.36 0.67

Cadmium(t_ 0.06-1.3 30/89 0.32 0.23 0.37 0.73

Calciumm HA 89189 3,044 1.9 4,185 0.08

Chromiumm HA 89189 33.7 •12.9 36.5 0.3 8

Cobalt €*) 3.9-6.8 67/89 5.0 2.7 5.6 0.53

Copper _ 5.8-6.3 84/89 10.4 2.0 15.2 0.30

Iron°) HA 89/89 I0,068 5,070 1I, 135 0.50

Leadc_ 1.4-6.8 28189 3.3 2.3 5.4 0.68

Magnesium°j HA 89189 2,560 I_6 3,!56 0.06

Manganese r_ HA 89189 126 1.7 160.0 0.1 I

Nickel c_ HA 89/89 26.9 1.5 31.9 0.13

Potassiumm •610 88189 802 1.6 998 0.07

Selenium °) 0.39-13' 1189 2.8 2.1 3-3 0.75

Silver °j 0.18-6.5 2189 0.95 1.2 !.2 1.2

Sodium °_ 288-650 69/89 299.8 2.2 470.7 0. i4

Thallium m 0.33-13 1/89 2.3 2.2 2.8 0.94

Titaniumm HA 66/66 408.4 145.8 444.3 0.36

iV'tnadiumO) NA 89189 22.5 8.9 24.3 0.39

TO. 0245, 11326



• TADLE 2 (Co,,fim,ed)

NAS ALAMEDA.
BACKGROUND DATA FOR BLUE AREA

DATA SUMMARY

Zincm NA 89/89 27.0 i .6 33.5 0.15
PoiycyciicAromatic Hydrocarbons(pg/kg)

tL Acenaphthene_) 83-14,000 1185 293.1 743.2 453.5 2.5

Anthracenem 83-14,000 2/85 294.2 "743.5 454.7 2.5

Benzo(a)anthracenet') 100-14,000 8185 290. ! 747.9 451.5 2.6

$ Benzo(a)pyrene c_ 140-14,000 I i/85 208.4 1.8 277.3 0. i I

"_ Benzo(b)fluoranthenem 100-14,000 9/85 202.4 !.8 273.9 0. I I
Benzo(g,h,i)peryiene _') 170-14,000 6/85 304.6 J. 745.8 465.6 2.4

Benzo(k)fluoranthenem 100-14,000 6/85 208. I 1.8 280.9 0. I !

Chrysene to 100-14,000 [ i/85 288.9 752.6 451.3 2.6

Dibenzo(a,h)an_racene m 170-14,000 1/85 296.4 742.4 456.7 2.5

Fluoranthenem 83-14,000 12/85 198.2 _ 1.9 284.2 0.13

ix FluoreneP) 83-14,000 1/85 292.7 743.3 453.2 2.5

q [ndcno(l,2,3-cd)pyrene _ 170-14,000 6/85 215.2 1.7 279.3 0.10

\_ Naphthalenem 83-14,000 1/85 292.3 743.5 452.8 2.5

I'_ Phenanthrene_ 83'i4,000 8/85 196.0 2.0 284.2 0.13

83-14,000 12/85 343.4 785.3 484.6 2.3Io PYrene°)

2-methylnnphthalene°_ 100-14,000 1/85 294.2 742.9 454.6 2.5

Notes:

m Dalanormallydistdbu!ed _ . " :.
a_ Datalognormaliydlsldbuted.Ca.lcul.a.ted€oel't_ci.enlof .varlati.onforMluraJI.ogan'thm-t_.naronneddata..
a_ Too few detectionsIo delerminodlstnbution.Calculated€oelllclelltolvanation Immanthmetacmeanand standarddeviation.
4e Dataarenot normaliyor iognormaliydistributed.Calcuiatedcoefficlentofvariationfromarithmeticmeanandstandarddeviation.
NA Not applicable
mg/kg m!.iligraaetperkilogram
pg/kg smcrogramsperIdiogram TG 0 o 4 5. I 1 3 2 (3



TABLE 3

NAS ALAM.ED/_
BACKGROUND DATA _R YELLOW ARENA

_ DATA SUGARY '_'

Inorganic Chemicals (mg/kg)

Aluminum°) NA 51/51 6,156 2,532 6,869 0.41

Antimony.o) 1.3-7.3 3/5 ! 2.9 0.69 3. I 0.24

Arsenic°) 10-12 22/51 7.6 6.4 9.4 0.84

' Barium_.' 21-24 • 44/51 30.4 !.9 .43.5 0.1g

Beryllium(*) 1-1.2 10/51 0.58 0.19 0.63 0.33

Cadmium(j) 0.36-1.2 12/51 0.66 0.49 0.80 0.74

Calciumca NA 51/51 3,441 2.0 5,269 0.0g

Chromium€') NA 51/5 ! 32.1 8.4 34.4 0.26

Cobalt(t) 5-7.6 20/51 4.3 2.3 4.9 0.53

Copper(t) / 5.5-5.6 49/51 15.9 12.0 19.3 0.76

I'ron°) NA 51151 10,324 3,859 I1,4 !0 0.37

Lead ta NA 51/51 22.2 2,8 5 ! .7 0.33

nesiu mm NA 51/51 2,541 1.6 3,178 0.06

Manganese(') NA 51/51 136.9 73.6 !57.6 0.54

Mercury(" 0.05-0,15 5110 0.08 0.05 O. 12 0.68
Nickel (e NA 51/51 27.8 9.8 30.6 0.35

Potassium(*) NA 51/51 921 291 1,003 0.32

Silver (e 0.18-6 6/51 2.9 4. I 4.0 !.4

Sod lure°) 125-610 11/5 ! 353 260.8 425.9 0.74

Tk _456 ....77.I .....48_.,2 0:i'7

Vanadium(') NA 51/51 25.7 7.9" 27.9 0.3 !

Zinc (" NA 51/51 47.8 31.9 56.8 0.67
TC . 0.245. 11326
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TABLE 3 (Continued)

NAS ALAMEDA
BACKGROUND DATA FOR YELLOW AREA

DATA SUMMARY

P.,olycydlc Aromatic l-lydro_,,rbons (pr]k__ I i mill illii ml [ I I IIL_. I_." I....... ml.........._[J.l I i .__ II ] i i II

.8_€,)p_..o" I _.6.',®I ,,5, __I 400.4 .,_,, _3_.., ,.2"
' Oenz°(g,h,i)pexylene_ I 966,700I ,05, _mi_l 402.2 485.9 538.9 !.2

_,!;Chryten, _ 60.6,,00 2151 __] 398.2 488.7 535.6 1.2A Fhmranthenec_ 48-6,'/00 3151 407.0 492. I 545.4 1.2

indeno(1,2,3.:cd)pyrene°_ 96-6,700 1/51 _1_1 402.2 485.9 538.9 '(.2

Pkemlnthrenec_ 48-6,700 2/5, __l .... 401.9 486.7 538.8 n.2_. Pyrene°_ 48-6,700 4151 411.1 . 492.8 549.7 1.2
Ill I J I I I I II i I

Notes:

c*J Data normally distributed
_0 Data Iognormallydistributed. Calculatedcoefficient of variationfor naturallogarithm-transformeddata.

Too few detections to determine distribution
c,) Data arenot normally orIognormally distributed
NA Not applicable
mglkg milligrams per kilogram
pglkg micrograms per kilogram

TG - 0245. 11326
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TABLE 4

NAS ALAMEDA
BACKGROUND DATA FOR PINK AREA

DATA SUMMARY
i"

Inorganic Chemicals (mg/kg)

Aluminumm NA 56/56 5304.7 1.6 6,657.7 0.05

Ant|mony °_ .0.46-11.0 19156 2.3 1.9 2.8 0.83

Arsen|€m 0.59-10.0 46/56 1.8 2.3 3.2 1.4

Bariumm HA 56/56 36.6 !.7 48.7 0.15

Beryllium°_ 0.15-1.0 29/56 0.53 0.43 0.64 0.81

Cadmium_ 0.08-1.0 I!156 0.18 2.7 0.42 0.58

Calcium_ NA 56/56 2,962.6 2.1 4,785.2 0.09

Chromium°) NA 56/56 30. I 10.1 32.8 0.34

Cobalt t_ 3.96-5.7 49/56 7.1 10.0 9.8 1.4

Copperm 8.8-10.2 53/56 7.6 !.8 10.5 0.29
Iront_ NA 56/56 9,543.0 1,5 11,604.9 0.05

Lead €_ 1.9-3.0 52/56 4.3 2.9 10.4 0.73

Magnesiumm NA 56/56 2,64.6.9 1.5 3,195.9 0.05

Manganese_ NA 56/56 130,6 1.8 18i.7 0.12

Mercury_ 0.06-0.269 8/56 0.064 2.4 0.12 0.32
Nickel o_ NA 56/56 25.6 1.4 29.9 0.10

potaJslumo_ NA 56/56 696.3 1.5 847.9 0.07

Silver _ 0.18-1.47 12/56 0.32 2.5 0.63 0.80

Sod|urnr_ HA 56/56 337.3 t.9 503.1 O.ll

Thalliumu_ 0.11-10.0 I156 0.25 0.65 0.43 0.34

Titanium t_ NA 111 518.0 NA NA NA

Vanadiumo_ NA 56/56 22.9 9.2 25.4 0.40
04,$_316_'_ra/,lamcd_lb2.pr_.dod2f'/_TFJ_,.

TC • 0245. 11326



'FABLE4 (Conlinued)

NASALAMEDA
BACKGROUND DATA FOR PINKAREA

DATASUMMARY.

I Polycyclic Aromatic Hydrocarbons(:g/k_) 11561o Acenaphthenem 70-3,400 121.6 226.2 182.3 1.9
t_ /_nthrace,nem "/0-3,400 1/56 123.2 226.8 184.I 1.8
, Benzo(a)anthracenec_ 100-3,400 1/56 497.1 2,264.3 !, 105.0 4.6

Benzo(a)pyrene°_ 140-3,400 1/56 186.4 394.9 292.4 2. t
Benzo(b)fluoranthenem 100-3,400 1156 168.1 366.! 266.4 2.2

Benzo(g,h,i)perylenem 160-3,400 1/56 177.1 300.4 257.7 1.7

Benzo0Qfluoranthenem 1003,400 1/56 138.I 232.9 200.6 1.7

_. Chryseneo_ 100-3,400 1/56 153.8 288.9 231.4 1.9
-7 Fluorsantheneo_ 70-3,400 3/56 207.5 477.0 355.6 2.3

Indeno(1,2,3.cd._pyrene¢_ 160-3,400 1/56 178.8 309.8 262.0 1.7

I_ SaPhthalene°) 70-3,400 1/56 120.'/ 226.2 181.4 1.9

[-_Phenanthreneo) 70-3,400 2/56 131.3 291.! 209.4 2.2

:( Pyrener_ 70-3,400 3/56 240.5 831.0 463.5 3.5

Notes"

o) Data normally-distributed ,
Data Iognormallydistributed.Calculatedcoefficientofvariationfornaturallogarithm-transformeddata.

o_ Too few detectionsto deterndnedistribution.Calculatedcoefficientof variationfromarithmeticmeanandstandarddeviation.
I_ Dataarenot normallyor lognormallydistributed.Calculated€oeffidentof variationfromarithmeticmeanand standarddeviation.
NA Not applicable ..
mgAg - m!lligramsperkilogram
pg/kg mzcrogramsperkilogram

TG- 0245. I1326
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M_/
TABLE 5

NAS ALAMEDA

AMBW, NT CONCENTRATIONS OF METALS IN SHALLOW GROUNDWATER

8.4-223 51/176 3 3970 32.12 96.2 439.13 1000
2-37.5 12/176 2.5 47.8 5.83 11.8 45.77 6
1.9-100 94/179 2 40.7 4.54 8 28.39 50

4.3 -55.4 144/176 2.3 1260 34.06 123.3 574.73 1000

Ber)'llium 0.1-3.7 181176 "0.94 3 0.49 1 3.83 4
Eadmium 0.2-8.0 16/176 0.32 6.5 0.53 1.3 5.38 5
2alcinm 898-1370 176/180 620 513000 17865 78223 379269 NA
_exavalant Chromium-n 100 1/3 4 4 34.7 100.6 NA NA
_hromium 0.6-32 23/176 0.74 82.8 1.54 3.4 13,79 50
2obalt 2.3-17.2 6/176 2.5 10.5 3.5 4.6 11.57 NA

2op.per 0.4-69.7 54/176 2.1 27.3 3.97 7,5 27.48 1000
1"on 4.8-363 119/180 7.2 24400 108.58 1624 7135 300

Lead 0.8-20 18/180 1.2 28.4 0,91 1,3 3.88 NA

_,ia_nesiura NA I 180/180 549 1070000 15092 103358 500168 NA
Man_unese 1.1-12.3 172/180 1.1 2480 86.01 1171 5213 50

Mnreur),-n 0. 1-0.29 3/180 0.2 0.3 0.1 0.1 0.15 2
Molybdenum 2.0-25.4 5/100 3,1 19.4 4.59 5.6 11.52 NA
Nickel 1.7-49.1 13/180 2.7 151 5,6 7.4 19.06 100
Potassium 763-2340 175/180 1200 505000 14314 40552 182153 NA
Seluninm-n 1.9-54 1/180 2.5 2.5 1.58 1.9 5.97 50

Silver-n 0.4-5.4 2/170 2.4 4.8 . 1.48 1.6 3.33 100
Sodium NA 180/180 4600 8160000 198988 937369 4539829 NA
Thallium-lx 1,7-76 31175 3.6 5.2 2.21 2.3 5.8 2

Vanadium 1.4-19,5 69/180 2 50.8 4.97 8.4 28.65 NA

Zinc 0.5-32.8 55/180 2.8 46800 ! 4,87 10.5 42.91 5.000

Notes:

MCL = Maximum contaminant level ug/L = microgram per liter
NA = Not available 80 LCL/95 -- 80th lower confidence limit on the 951hpercentile of the distribution
NC = Not calculated 95 UCL = 95th upper confidence limit

l The statistics for chemicals denoted with an "-n" are based on a normal distribution; too few detections were available to determine probability distribution.

2 Groundwater MCLs required to support municipal supply are based on the Water Quality ControlPlan, San Francisco Bay Basin, Region 2 (P.WQCB 1995)

To. 0245. 11326
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TABLE 3.1 : SUMMARY OF DESCRIPTIVE STATISTICS FOR BACKGROUND SOIL - BLUE DATA SET
AppendixC, HHRA for IWTP360, AlamedaPoint,Alameda,CA

SUMMARYSTATISTICS

Analyte Chemical Distributiona Sample Size Detection CensoredData DetectedData Detected & CensoredData

Gro 0 I  re0uencI I I I IDetected Total (Percent) Min Max Min Max Median_ Q95b Meant SD° CV UCL95d

Aluminum Unknown[b] 88 88 100 N/A N/A 2,880.00 26,800.00 4,965.00 16,000.0(3 6,417.49 352.02 0.05 7,073.7C
Antimony NotTested 2 88 2 0.46 9.20 0.89 1.00 2.40 7.71 2.16 0.39 0.18 2.9(
Arsenic NotTested 33 88 38 0.61 13.00 0.74 23.00 2.90 16.55 4.59 0.95 0.21 6.3_
Barium Unknown[b] 85 88 97 24.00 25.00 0.30 198.00 38.75 114.60 53.01 5.04 0.10 63.2,
Beryllium NotTested 25 88 28 0.20 1.30 0.09 0.77 0.30 1.20 0.37 0.06 0.15 0.4_
Cadmium NotTested 29 88 33 0.06 1.30 0.10 0.82 0.30 1.21 0.40 0.08 0.19 0.4_
Calcium Unknown[b] 88 88 100 N/A N/A 1,360.00 19,200.00 2,600.00 14,165.0G 3,683.74 267.39 0.07 4,201.93
Chromium Unknown[b] 88 88 100 N/A N/A 11.4( 81.70 29.50 64.26 33.5(3 1.25 0.04 35.74
Cobalt Lognormal 66 88 75 3.94 6.80 1.90 14.00 5.35 12.04 5.37 0.45 0.08 6.4_
Copper Unknown[b] 83 88 94 5.80 6.30 4.20 89.40 9.70 40.35 13.12 1.07 0.08 15.23
Iron Unknown[b] 88 88 100 N/A N/A 760.00 26,900.00 8,140.00 20,995.0(3 10,072.0£ 548.13 0.05 11,092.9_
Lead NotTested 27 88 31 1.40 6.80 1.30 41.00 5.90 13.01 5.31 0.88 0.17 7.54

Total Magnesium Unknown[b] 88 88 100 N/A N/A 1,510.00 42,400.00 2,240.00 6,503.0(3 2,867.67 154.94 0.05 3,156.01Metals
Manganese Unknown[b] 88 88 100 N/A N/A 50.00 1,060.00 108.50 340.75 143.63 8.45 0.06 159.5;
Mercury NotTested 0 22 0 0.07 0.18 N/A N/A 0.17 0.18 N/A N/A N/A N/,a
Molybdenum NotTested 0 85 0 0.31 6.50 N/A N/A 1.40 6.20 N/,_ N/A N/A N/,a
Nickel Unknown[b] 88 88 100 N/A N/A 11.60 88.50 23.80 64.13 29.17 1.35 0.05 31.64
Potassium Unknown[b] 87 88 99 610.00 610.00 310.00 6,382.00 769.50 2,310.0(3 902.96 50.21 0.06 996.73
Selenium NotTested 1 88 1 0.43 13.00 5.70 5.70 5.00 12.0(3 4.05 0.97 0.24 4.61
Silver NotTested 2 88 2 0.18 6.50 0.44 0.61 0.70 6.2(3 1.07 0.27 0.25 1.8,
Sodium Unknown[b] 68 88 77 288.00 650.00 88.10 3,510.00 340.00 1,544.50 422.62 47.51 0.11 718.2C
Thallium NotTested 1 88 1 0.36 13.00 5.30 5.30 3.10 12.0(3 3.2(3 0.83 0.26 4.1,
Titanium Legnormal 66 66 100 N/A N/A 223.00 1,020.00 372.50 701.2(3 407.1(3 16.33 0.04 436.7_
Vanadium Unknown[b] 88 I 88 I 100 I N/A N/A 12.80 62.30 20.00 41.7; 22.23 0.81 0.04 23.6,
Zinc Unknown[b] 88 I [188 100 N/A N/A 14.00 84.00 24.85 65.38 28.55 1.30 0.05 30.9."

Notes:
Concentrationunitsare mg/kg.
Forsampleswithlessthan 15percentcensoreddata,one halfthe reportinglimitis substitutedfor eachnon-detectmeasurementinall calculations.
Forhigherfrequenciesof censoreddata,all calculationswere performedusingstochasticmodeling,followingthe "bounding"approachfromEPA(2002),as describedbelowundernotesc andd.
Nn calculationsof themean,SD, CV, or UCL95arepeformedfor samplesizesless than3 or detectionfrequenciesofzero.

a Forall caseswith at least5 detectedsamplesand a detectionfrequencygreater than or equal to 50 percent, testedusingthe Shapiro-WilkW test (alpha equal to 0.05).
Distributionsconfirmed asnormalor !ognormalare listedas "Normal"or "Lognormal." Forcaseswheredistributiontestingwas not conducted,the distribution is listed as "Not Tested."
Forcases in which distributionscould not be confirmed usingthe Shipiro-WilkW test, distributionswereestimated usingprobabilityplots, box plots,and frequency histograms.
Distributionsestimatedto be normalor Iognormalare listedas Unknown[a]or Unknown[b],respectively.

b Estimatedfor all samplesusing a nonparametricapproach,basedon rankorderingof the data (reportedvalues usedfor all censored data).
c Forall sampleswithat leastone detection,calculatedusing distribution-dependentformulae.

Forconfirmed or estimatednormaldistributionswith fewer than 15 percentcensoreddata, calculatedusingequations4.3 (mean)and 4.4 (standarddeviation)in Gilbert (1987).
Forconfirmed or estimatedIognormaldistributionswith fewer than 15 percentcensoreddata, theseare the minimumvariance unbiased(MVU)estimators, following
equations 13.3(mean)and 13.5(standarddeviation)in Gilbert (1987).

All other calculationsusethe median valuesgeneratedfrom 2,000 iterationsof a MonteCarlo model,following the "bounding"approachdescribedin EPA (2002) [see conceptual model in FigureX-X
and text in methods sectionfor more details].

d For confirmedor estimatednormaldistributionswith fewer than 15 percentcensoreddata,calculatedusingequation11.6in Gilbert(1987).
Forconfirmed or estimatedIognormaldistributionswith fewer than 15 percentcensoreddata, calculatedusing Land'smethod(EPA 1992,Gilbert1987).
Calculationsfor all caseswith greaterthan 15 percentcensoreddata usethe 95th percentilegeneratedfrom 2,000 iterationsof a MonteCarlo model,followingthe "bounding"approach
described inEPA (2002)[see conceptualmodel in FigureX-X andtext in methodssection for moredetails]. Calculationsare basedon eithernormalor Iognormal (nonparametricChebyshev inequality)
modelequations.

CV Coefficientof variation(SD/mean)
Min Minimumconcentrationreported
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TABLE 3.1: SUMMARY OF DESCRIPTIVE STATISTICS FOR BACKGROUND SOIL - BLUE DATA SET
AppendixC,HHRAforIWTP360,AlamedaPoint,Alameda,CA

Max Maximumconcentrationreported
N/A Not applicable
Q95 95th percentile(quantile)
SD Standarddeviation

UCLgs Theone-sided 95 percentupper confidencelimitof the mean
Unknown[.Distributionassumedto be normalbasedon examinationof probabilityplots andoutlierbox plots
Unknown[Distributionassumedto be Iognormalbasedon examinationof probability plotsand outlierboxplots

References

Gilbert, R. O. 1987. StatisticalMethodstorEnvironmentalPollution Monitoring. JohnWiley& Sons, inc., NewYork, NY.

U.S. EnvironmentalProtectionAgency(EPA). 1992. "SupplementalGuidanceto RAGS:Calculatingthe ConcentrationTerm". IntermittentBulletin,Volume 1, Number 1. Publication9285.7-081.

EPA. 2002. "CalculatingExposurePoint Concentrationsat HazardousWaste Sites." OSWER9285.6-10. Washington, D.C. December.
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TABLE 3.2: EXPOSURE POINT CONCENTRATIONSUMMARY, REASONABLEMAXIMUM EXPOSURE,AMBIENT GROUNDWATEI
Appendix C, HHRA for IWTP 360, AlamedaPoint,Alameda, California

Scenario Timeframe: Residential I

IMedium: Ambient Groundwater

Exposure Med um: Groundwater

Exposure Point Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration

Mean (Distribution) Concentration Value Units Statistic Rationale a

(Qualifier)

Ambient Groundwater &luminum MG/L 1.15E-01 4.02E-01 4.53E+00 4.02E-01 MG/L 95% UCL- NP (5)

_,ntimony MG/L 1.17E-02 1.23E-02 4.78E-02 1.23E-02 MG/L 95% UCL- NP (5)

_rsenic MG/L 8.14E-03 9.88E-03 4.07E-02 9.88E-03 MG/L 95% UCL- NP (4)

Barium MG/L 1.35E-01 1.85E-01 1.26E+00 1.85E-01 MG/L 95% UCL- NP (4)

Beryllium MG/L 9.53E-04 9.22E-04 3.00E-03 J 9.22E-04 MG/L 95% UCL- NP (5)

Cadmium MG/L 1.09E-03 1.29E-03 3.40E-03 J 1.29E-03 MG/L 95% UCL- NP (5)

Chromium (3+) MG/L 3.53E-03 5.61E-03 8.28E-02 5.61E-03 MG/L 95% UCL- NP (5)

Chromium Vl MG/L 1.65E-02 9.17E-02 4.00E-03 4.00E-03 MG/L MAX (5)

Cobalt MG/L 5.24E-03 5.46E-03 1.05E-02 J 5.46E-03 MG/L 95% UCL- NP (5)

Copper MG/L 8.09E-03 8.71E-03 2.73E-02 8.71E-03 MG/L 95% UCL- NP (5)

Lead MG/L 1.35E-03 2.39E-03 2.84E-02 2.39E-03 MG/L 95% UCL- NP (5)

Manganese MG/L 8.07E-01 1.37E+00 2.48E+00 1.37E+00 MG/L 95% UCL- O(T) (2)

Mercury MG/L 1.18E-04 1.27E-04 6.40E-04 1.27E-04 MG/L 95% UCL- NP (5)

Molybdenum MG/L 5.97E-03 6.41E-03 1.94E-02 J 6.41E-03 MG/L 95% UCL- NP (5)

Nickel MG/L 8.25E-03 1.27E-02 1.51E-01 1.27E-02 MG/L 95% UCL- NP (5)

Selenium MG/L 1.70E-03 2.90E-03 2.50E-03 J 2.50E-03 MG/L MAX (5)

Silver MGiL i .80E-03 1.92E-03 4.80E-03 1.92E-03 MG/L 95% UCL- NP (5)

Thallium MG/L 2.21E-03 4.06E-03 5.20E-03 J 4.06E-03 MG/L 95% UCL- NP (5)

Vanadium MG/L 9.41 E-03 1.03E-02 5.08E-02 J 1.03E-02 MG/L 95% UCL- NP (5)

Zinc MG/L 1.38E-02 1.28E+00 4.68E+01 J 1.28E+00 MG/L 95% UCL- NP (5)

Notes:

See Appendix X for a description of the statistical methods used.

a The lesser of the 95% UCL and maximum detected concentration was used as the exposure point concentration (EPC).

For chemicals detected in at least 85% of the samples censored data were replaced with one-half of the reported concentration. For detection frequencies less than 85%

censored measurements were treated as random variables that could assume any value between zero and the reported concentration (see note under NP).

95% UCL One-sided 95 percent upper confidence limit of the mean

ft bgs Feet below ground surface

J Estimated value

MAX Maximum detected concentration

MG/L Milligram per liter

MVUE Minimum variance unbiased estimator

N Normal distribution confirmed using the Shapiro-Wilk W test (alpha= 0.05).

N/A Not applicable (not calculated)

NP Non-parametric method*. Calculations based on stochastic modeling following the "bounding" approach in EPA (2002). 2.000 iterations of a Monte Carlo

model performed for each estimate. For confirmed or assumed Iognormal distributions and distributions listed as NT. the 95% UCL was determined using the nonparametric

Chebyshev inequality. Fo normal distributions the 95% UCL was calculated using the t statistic. For all distributions, the 95th percentile value from the distribution of 2.000
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TABLE 3.2: EXPOSURE POINT CONCENTRATIONSUMMARY, REASONABLEMAXIMUMEXPOSURE,AMBIENT GROUNDWATEI
Appendix (3, HHRA for IWTP 360, Alameda Point,Alameda,(3alifomia

Scenario Timeframe: Residential

Medium: Ambient Groundwater

Exposure Medium: Groundwater

Exposure Point Chemical I Units I Arithmetic 95% UOL Maximum i Expo[ure Point Concentri tion

Mean (Distribution) Concentration Value Units Statistic Rationale a

(Qualifier)

calculations was used as the final estimate for the 95% UCL.

Censored (non-detected) data were treated as random variables that could assume any value between zero and the reported concentration.

*This is not a nonparametric approach in cases where the UCL is calculated using the t statistic, but NP is used

for consistency with the nomenclature used in the RAGS guidelines for preparing summary tables for exposure point concentrations.

NT Distribution was not tested if the sample size was less than five or the frequency of detection was less than 50 percent. Distribution defaults to nonparametric.

O(N) Other distribution (unknown); assumed to be normal based on examination of probability plots, box plots, and frequency histograms.

O(T) Other distribution (unknown); assumed to be Iognormal based on examination of probability plots, box plots, and frequency histograms.

RAGS Risk assessment guidance for Superfund

T Transformed (Iognormal) distribution confirmed using the Shapiro-Wilk W test (alpha= 0.05).

(1) Detection frequency greater than or equal to 85%, distribution confirmed or assumed normal. 95% UCL calculated using the t statistic

(2) Detection frequency greater than or equal to 85%, distribution confirmed or assumed Iognormal. 95% UCL calculated using Land's method

(3) Detection frequency between 50 and 85 percent, distribution confirmed or assumed normal. 95% UCL estimated using the bounding approach from EPA (2002).

(4) Detection frequency between 50 and 85 percent, distribution confirmed or assumed Iognormal. 95% UCL estimated using the bounding approach from EPA (2002).

(5) Detection frequency less than 50%, distribution not tested. 95% UCL estimated using the bounding approach from EPA (2002).

Gilbert, R. O. 1987. Statistical Methods for Environmental Pollution Monitoring. John Wiley & Sons, Inc., New York, NY.

U.S. Environmental Protection Agency (EPA). 2002. "Calculating Exposure Point Concentrations at Hazardous Waste Sites." OSWER 9285.6-10. Washington, D.C. December.
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Attachment 2. Copies of Quantile Plots for Soil and Groundwater
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Technical Memorandum,Updated Human Health Risk Assessment
Addendum to Closure SummaryReport, IWTP 360

Alameda Point,Alameda, California

_' C1.0 INTRODUCTION

The following Memorandum presents the updated human health risk assessment (HHRA) for the

IndustrialWastewater Treatment Plant (IWTP) 360, Alameda Point, Alameda, CA. This

document updates a risk evaluation entitled "Draft Human Health Risk Assessment, Industrial

Waste Treatment Plant 360, Hazardous Waste Facility Permit CA 2170023236, Alameda Point"

preparedin September 2004 by Tetra Tech EM Inc. for Naval Facilities Engineering Command,

Southwest (NFEC SW), included in Appendix C in the previously submitted Draft Amendment

to Closure Summary Report (ITSI, 2006). This Memorandumpresents updated cancer risks and

non-cancer hazard indices (His) for the hypothetical future residential, commercial/industrial,

andconstruction scenarios consistent with currentCalifornia Department of Toxic Substances

Control's (DTSC) policy. This memorandum also addresses comments on the Draft Amendment

to Closure Summary Report from DTSC. The updated cancer risk and non-cancer HI

calculations for the hypothetical future residential, commercial/industrial, and construction
scenarios are discussed below.

C2.0 CANCER RISK AND NON-CANCER HAZARD INDEX
CALCULATIONS

The cancer risks and non-cancer His for the hypothetical future residential, commercial/

industrial, and construction scenarios have been updated to be consistent with DTSC's current

recommendations (DTSC, 2005) andtoxicity values consistent with DTSC's hierarchy1,and also

to addresscomments from DTSC to the DraftAmendment to Closure Summary Report. The

scenarios consist of the following:

• Hypothetical Future Residential (combined adult andchild)

- Ingestion of metals in both surface (0-1 foot below ground surface [bgs]) and
subsurface soil (0-10 feet bgs)

- Dermal contact of metals in both surface and subsurface soil

- Inhalation of metals in both surface and subsurface soil

- Ingestion of metals in groundwater

1The hierarchy of toxicity values used in this addendum is consistent with that used by California Environmental
Protection Agency (CalEPA) in their modified version of the Johnson and Ettinger Model (http://www.dtsc.ca.gov/
AssessingRisk/upload/HERD_Soil_Gas_Screening_Model_2005.xls). As used in this addendum, the lower of
either the CalEPA Office of Environmental Health Hazard Assessment's (OEHHA) chronic Reference Exposure
Level (RELs) or the inhalation RfCs reported by U.S. Environmental Protection Agency (USEPA) are to be used in
the risk calculations.
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Technical Memorandum, Updated Human Health Risk Assessment
Addendum to Closure Summary Report, IWTP 360

Alameda Point, Alameda, California

- Dermal contact of metals in groundwater

• Hypothetical Commercial/Industrial (adult only)

- Ingestion of metals in surface soil only

- Dermal contact of metals in surface soil only

- Inhalation of metals in surface soil only

• Hypothetical Construction (adult only)

- Ingestion of metals in both surface and subsurface soil

- Dermal contact of metals in both surface and subsurface soil

- Inhalation of metals in both surface and subsurface soil

- Ingestion of metals in groundwater

- Dermal contact of metals in groundwater

The basic exposure factors for the hypothetical future residential, commercial/industrial,and
construction scenariosare presented in Table 1. Exposure to groundwaterwas added to the
construction scenarioper comments from DTSC. Thetoxicity values used in this updated
HHRA are presented in Table 2.

The data used in this updated HHRA was obtained from two sources:

a) An updated evaluation of site metals data (the results of previous soil and
groundwater sampling efforts at IWTP 360 as documented in the Draft Final
Amendment to Closure Summary Report) versus background metals data
(presented in Appendix B of the Draft Final Amendment to Closure Summary
Report) that identified the Chemicals of Potential Concern (COPCs) for IWTP
360 and calculated their respective Exposure Point Concentrations (EPCs).

b) Summary of Background Concentrations in Soil and Groundwater, Alameda
Point by TtEMI, dated December 2001, as recalculated by TtEMI in Tables 3.1
and 3.2 (a copy of this study and associated TtEMI tables are provided in
Appendix B of this Draft Final Amendment to Closure Summary Report).

The COPCsused in this updated HHRA and their respectiveEPCs are presented in Table 3,

along with the background metals values from thebackground study.

C3.0 SUMMARY OF CANCER AND NON-CANCER RISKS

Consistent with DTSC's recommended approach, the HHRA includes calculation of "site risk",

"background risk", and "incremental risk". An estimate of "incremental risk" was obtained by

Technical
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TechnicalMemorandum,Updated Human Health Risk Assessment
Addendum to Closure SummaryReport, IWTP 360

AlamedaPoint, Alameda, California

subtracting out the backgroundrisk from the site risk. Table 4 summarizes the results of the
updated HHRA, and the findings are discussedbelow.

C3.1 Site Risk

Calculated site cancer risk and non-cancer HI's for COPCs in soils and groundwater at the site

for future hypothetical residential, commercial/industrial, and construction land-use scenarios
are shown in Table 4 and discussed below.

Future Residents

Surface Soils and Groundwater

As summarized in Table 4 and as calculated in Table 5 (site sun*ace soil) and Table 7 (site

groundwater), the site cancer risk for a hypothetical future resident associated with exposure to

COPCs in site surface soils (0-1 foot bgs) and site groundwater combined is 3.35 x 10-3,above

USEPA's risk management range of 10-6to 10-4and DTSC's target cancer risk of 10-6for

residential land-use setting. Approximately 100 percent: (%) of the site cancer risk is attributed
to COPCs in groundwater, with approximately 100% of this cancer risk is attributed to exposure

to groundwater via the ingestion pathway. The site cancer risk tbr a hypothetical future resident

associated with COPCs in surface soils only is 1.13 x 10-8,well below both the USEPA and
DTSC criterias.

The site non-cancer HI for a resident child associated with exposure to COPCs in soils and

groundwater combined is 7.52, which is above the USEPA and DTSC target HI of 1.

Approximately 99% of the site non-cancer HI for a resident child is attributed to exposure to

groundwater (i.e. non-cancer HI of 7.48), with approximately 99% of this via the ingestion

pathway. The HI for a resident child associated with COPCs in surface soils only is 0.04, well

below the USEPA and DTSC target HI of 1.

Subsurface Soils and Groundwater

The site cancer risks for a hypothetical future resident associated with exposure to COPCs in site

subsurface soils (0-10 feet bgs) and site groundwater combined is 3.35 x 10-3. Approximately

100% of the site cancer risk is attributed to exposure to groundwater, with approximately 100%

of this risk attributed to exposure to groundwater via the ingestion pathway. The site cancer risk

associated with COPCs in subsurface soils only is 6.8 x 10-5,with approximately 100% of this
risk attributed to arsenic.

_ IgemUve
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Alameda Point, Alameda, California

The site non-cancer HI for a resident child associated with exposure to COPCs in soils and

groundwater combined is 7.85. Approximately 95% of the site non-cancer HI for a resident

child is attributed to exposure to groundwater (i.e. non-cancer HI of 7.48), with approximately

99% of this via the ingestion pathway. The HI for a resident child associated with COPCs in

subsurface soils only is 0.37, below the USEPA and DTSC target HI of 1.

Future Commercial/Industrial Worker

Surface Soils

As summarized in Table 4 and calculated in Table 5 (site surface soils), the site cancer risks for a

hypothetical future commercial/industrial worker associated with exposure to COPCs in surface

soils is 3.71 x 10-9,well below USEPA's risk management range of 10.6to 10 -4 and DTSCs

target cancer risk of 10.5for commercial land-use settings.

The site non-cancer HI for commercial/industrialworker associatedwith exposure to COPCs in

surface soils is 0.003, well below the USEPA and DTSCtarget HI of 1.

Future Construction Worker

SurfaceSoils andGroundwater

As summarized in Table 4 and as calculated in Table 5 (site surface soil) and Table 7 (site

groundwater), the site cancer risk for a hypothetical futureconstruction worker associatedwith

exposure to COPCs in surfacesoils and groundwatercombined is 2.79 x 10 -6, well within

USEPA's risk management range of 10 -6 to 10-4 and below the target cancer risk of 10-5typically
used by DTSC for commercial land-usesettings. Approximately 90% of this risk is attributedto

ingestion of groundwater.

The site non-cancer HI for the construction worker associated with exposure to COPCsin soils
and groundwatercombined is 0.99, below the USEPA and DTSCtarget HI of 1. Approximately

91% of the site non-cancerHI for the construction worker is attributed to exposure to COPCs in
surface soils via inhalationof particulates (fugitive dust).

The construction worker assumptions are based on exposure to high levels of dust generated

from soil disturbance activities for 250 days at IWTP 360, and ingestion of 2 liters of

groundwatereach day for 10 days over the course of one year of site activities. IWTP 360

encompassesapproximately a quarter of an acre area of soil (currently under pavement). Any
future construction work generatinghigh levels of dust at IWTP 360 is likely to result in a

significantly shorter duration due to the small size of the area available for redevelopment
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_, activities. Additionally,construction below the water table is typically performed using heavy
equipment,which would limit the direct exposure of groundwater to workers. Thus, the cancer

risk from ingestion of groundwaterand non-cancerHI for the inhalationof soil is likely a
significantoverestimate of potential risks associatedwith the site.

Subsurface Soils and Groundwater

As summarized in Table 4 and as calculated in Table 6 (site subsurface soil) and Table 7 (site
groundwater),the site cancer risk for a hypothetical future constructionworker associatedwith

exposure to COPCs in subsurface soils and groundwatercombined is 4.51 x 10-6,well within

USEPA's risk management range of 10.6to 10 -4 and below the target cancer risk of 104 typically
used by DTSC for commercial land-usesettings. Approximately56% of this risk is attributedto

the ingestion of site groundwater (containingarsenic). Approximately44% of the risk is

attributedto inhalationof site subsurface soils (with hexavalent chromium contributingnearly
94% of the risk from soil).

The non-cancer HI for the construction worker associated with exposure to COPCs in soils and

groundwater combined is 0.62, below the USEPA and DTSC target HI of 1. Approximately

93% of the total non-cancer HI for the construction worker is attributed to exposure to COPCs in

subsurface soils via the inhalation pathway.

As discussed previously, the calculated cancer risk for ingestion of groundwater and non-cancer

HI for the inhalation of soil are likely overestimates of potential risks associated with site.

C3.2 Background Risk

Future Residents

As summarized in Table 4 and as calculated in Table 8 (background soil) and Table 9

(background groundwater), the cancer risk for a hypothetical future resident associated with

exposure to metals (both COPCs and those considered consistent with background) at

background concentrations in soils and groundwater at the site combined is 1.51 x 10-3,above

USEPA's risk management range of 10.6to 10-4andDTSC's targetcancer risk of 10.6for

residential land-use setting. Approximately 93% of the total cancer risk is attributedto

groundwater (i.e. cancer risk of 1.40 x 103), with approximately 99% of this risk attributedto

exposure via ingestion. The cancer risk associated with metals in soils is 1.04 x 10-4,with 100%
of this risk attributedto arsenic.
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TechnicalMemorandum,Updated Human Health Risk Assessment
Addendum to Closure SummaryReport, 1WTP360

AlamedaPoint, Alameda, California

The non-cancer HI for a resident child associated with exposure to metals in soils and _1_

groundwater combined is 7.79, above the USEPA and DTSC target HI of 1. Approximately 89%

of the total non-cancer HI for a resident child is attributed to exposure to groundwater (i.e. non-

cancer HI of 6.94), with approximately 99% of this via the ingestion pathway. The HI for a

resident child associated with metals in soils is 0.85, below the USEPA and DTSC target HI of 1.

Future Commercial/Industrial Worker

As summarized in Table 4 and as calculated in Table 8 (background soil), the cancer risk for a

hypothetical future commercial/industrial worker associated with exposure to metals at

background concentrations in soils at the site is 2.36 x 10-5,within USEPA's risk management

range of 10-6to 10-4andonly slightly above DTSC's target cancer risk of 10.5 for commercial

land-use setting. Approximately 90% of the cancer risk is attributed to exposure to arsenic via

ingestion of soil.

The non-cancer HI for a commercial/industrial worker associated with exposure to metals at

background concentrations in surface soils is 0.07, well below the USEPA and DTSC target HI
of 1.

Future Construction Worker

As summarized in Table 4 and as calculated in Table 8 (background soil) and Table 9

(background groundwater), the cancer risk for a hypothetical future construction worker

associated with exposure to metals present at background concentrations in soils and

groundwater combined is 4.74 x 10-6,within USEPA's risk management range of 10-6to 104 and

below DTSC's target cancer risk of 104 for commercial land-use setting. Approximately 78% of

the cancer risk is attributed to exposure to arsenic via ingestion of soil, while 22% of the cancer

risk is attributed to ingestion of groundwater.

The non-cancer HI for a commercial/industrial worker associated with exposure to metals at

background concentrations in soils and groundwater combined is 2.82, above the USEPA and

DTSC target HI of 1, with 97% of the HI from the inhalation of soils containing aluminum,

arsenic, cobalt, manganese, and nickel.

C3.3 Incremental Risk

Incremental risk posed by the site in excess of background risk has be estimated by subtracting

background risk from the risk posed by the COPCs at the site, as shown in Table 4.

Txllnlal
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Technical Memorandum,Updated Human Health Risk Assessment
Addendum to Closure SummaryReport, IWTP 360

AlamedaPoint, Alameda, California

_, This is a reasonable approach in estimating the incremental risk posed by the COPCs at the site,
as the EPCs for both the site results and the background study used similar statistical

methodology (estimating the values using upper confidence limit methodology and employing

the same software estimating tools [ProUCL] and other methodology) in developing their

respective EPCs.

The estimated combined incremental risks and incremental non-cancer HI's are calculated for the

full exposure scenarios (e.g., using the combined background risk for soil and groundwater from

the combined site risk for soil and groundwater), rather than the individual media. Estimated

incremental risks and incremental non-cancer HI's were also calculated for each media, for

reference. However, note the estimated media-specific incremental risks and incremental non-

cancer HI's do not directly add up to the estimated combined incremental risks and incremental
non-cancer HI's.

Future Residents

Surface Soils and Groundwater

As shown in Table 4, the incremental cancer risk for a hypothetical future resident associated

with exposure to COPCs in surface soils and groundwater combined at the site is 1.84 x 10-3,

_lf above USEPA's risk management range of 10 -6 to 10-4and DTSC's target cancer risk of 10 -6 for
residential land-use setting. However, the incremental cancer risk is attributed entirely to the

ingestion pathway for arsenic in groundwater. For soils, the calculated risk from metals at

background concentrations is significantly higher than the risk calculated for the COPCs at site

concentrations, resulting in no estimated incremental risk from the site surface soils.

There is an estimated incremental non-cancer HI for a resident adult of 0.14, with no estimated
incremental no-cancer HI for resident child.

Subsurface Soils and Groundwater

As shown in Table 4, the incremental cancer risk for a hypothetical future resident associated

with exposure to COPCs in subsurface soils and groundwater combined at the site is 1.84 x 10-3.

However, the incremental cancer risk is attributed entirely to the ingestion pathway for arsenic in

groundwater. For soils, the calculated risk from metals at background concentrations is

significantly higher than the risk calculated for the COPCs at site concentrations, resulting in no
calculated incremental risk from the site subsurface soils.
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There is an estimated incrementalnon-cancer HI for a resident adult of 0.15, with no estimated
incrementalno-cancer HI for resident child.

Future Commercial/Industrial Worker

As shown in Table 4, there is no estimatedincremental risk or incrementalnon-cancer HI for a

hypothetical future commercial/industrialworker from exposure to COPCs in surface soils at the
site.

Future Construction Worker

As shown in Table 4, there is no estimatedincremental risk or incrementalnon-cancer HI for a

hypothetical future construction worker from exposureto COPCsin either surface or subsurface

soils and groundwater.

C4.0 HEALTH EFFECTS FROM EXPOSURE TO LEAD

Leadwas selectedas a COPCfor soil was evaluatedusingthe LeadSpreadmodel(DTSC, 2003).
The EPCfor leadin the surfacesoil was 5 mg/kg,andsubsurfacesoil was 23.4 mg/kg. Leadwas
consideredto be withinbackgroundin groundwater(see AppendixB), with a background
concentrationin groundwaterof 2.4 ug/L.

Themodel predicts that the 95 percent estimate of blood lead is 1.6micrograms per deciliter

(gg/dL) for a child ingesting site surfacesoil and background groundwater,compared to the
comparisoncriterion of 10 lag/dL(see Attachment 1). The model predicts that the 95 percent

estimate of blood lead is 2.1 p.g/dLfor a child ingestingsite subsurface soil and background

groundwater. Based on LeadSpreadresults, there is no potential risk to humanhealth from

ingestion of lead in IWTP 360 soil and groundwater.

C5.0 CONCLUSION

Future Residents

Basedonboth the site cancerriskandnon-cancerHI, andestimatedincrementalcancerriskand

non-cancerHI, forboth surfaceandsubsurfacesoils, COPCsin soils pose no significantcancer
risk or non-cancerhazardto the hypotheticalfutureresidentialpopulation. Basedon the
incrementalcancerrisk andnon-cancerHI for groundwater,COPCsin groundwatercouldposea
significanthazardto a hypotheticalfutureresidentwho consumeswaterdirectlyfrom the
shallowgroundwateraquifer. However, the shallowaquiferat IWTP360 is unlikelyto be used
asa potablewatersourceinthe futuredueto othercontaminantsin groundwaterassociatedwith
CERCLAIR Site 3 Group,which encompassesIWTP 360. Thus,potentialfuture exposureto
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COPCsin shallow groundwaterassociated with IWTP 360 by the hypothetical future residential
population is unlikely to occur, and thus the calculatedcancer risk and non-cancer HI for COPCs

in groundwaterat IWTP 360 represent an overestimationof the potential health hazard for the

hypothetical future residential population.

The planned reuse for the area around IWTP 360 is commercial/industrial, and is characterized

by a combination of industrial, open space, and community support uses (EDAN, 1996).

Future Commercial/Industrial Worker

As suggested by the very low site cancer risk and negligible non-cancer HI indicated above,

estimates suggest no incremental cancer risk andnon-cancer HI to the hypothetical future

commercial/industrial worker. Thus, COPCs in surface soils at the site pose no significant

cancer risk or non-cancer hazard to the hypothetical future commercial population.

Future Construction Worker

The site cancer risk for hypothetical future construction worker exposed to surface soils and
groundwater, and subsurface soils and groundwater, at the site are within USEPA's risk

management range of 10.6 to 10-4and below the target cancer risk of 10.5typically used by

DTSC for commercial land-use settings. Site non-cancer HI for both surface soils and

groundwater, and subsurface soils and groundwater scenarios, are below USEPA's and DTSC's

target HI of 1.

The site cancer risk and non-cancer HI values, which are within the USEPA's risk management

range and DTSC target cancer risk for commercial land-use settings, are likely a significant

overestimate of potential risks posed by the site.

The constructionworker scenario includes conservativeassumptionsbased on exposure to high

levels of dust generated from soil disturbance activities for 250 days at IWTP 360 and ingestion
of 2 liters of groundwatereach day for 10 days during one year. IWTP 360 encompasses

approximately a quarter of an acre area of soil (currentlyunder pavement). Any future

construction work generating high levels of dust at IWTP 360 is likely to result in a significantly

shorter duration due to the small size of the area available for redevelopmentactivities.

Additionally,construction below the water table is typically performed using heavy equipment,
which would limit the direct exposure of groundwater to workers. Thus, the cancer risk from

ingestion of groundwaterand non-cancer HI for the inhalation of soil is likely a significant

overestimate of potential risks associatedwith the site.
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Estimatessuggest there is no incrementalcancer risk or non-cancer HI for the hypothetical future

constructionworker posed by COPCs in either surfaceof subsurfaceand groundwaterscenarios.

Thus, COPCs in soils and groundwater at the site would not pose a significantcancer risk to the

hypothetical future constructionworker.
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Table1: ExposureFactors
UpdatedHHRAfor IWTP360, AlamedaPoint,Alameda,California

Exposure Pathways for Soil _ Exposure Scenario
Commercial/ Construction

Residential
A. Ingestion of Chemicals in Soil Industrial Worker

Concentration (CS) mg/kg Chemical Specific Chemical Specific Chemical Specific

qngestion Rate (IRa) kg/day 0.0001 0.0001 0.00033

Ingestion Rate (IRc) kg/day 0.0002 NA NA

Exposure Frequency (EF) days/year 350 250 250

,Exposure Duration (EDa) years 24 25 1

Exposure Duration (EDc) years 6 NA NA

Body Weight (BWa) kg 70 70 70

Body Weight (BWc) kg 15 NA NA

Carcinogenic Averaging Time (AT) days 25550 25550 25550

Non-carcinogenic Averaging Time (ATa) days 8760 9125 365

Non-carcinogenic Averaging Time (ATc) days 2190 NA NA

B. Dermal Contact of Chemicals in Soil

Concentration (CS) mg/kg Chemical Specific Chemical Specific Chemical Specific
Total Skin Surface Area (SAn) m2/day 0.57 0.57 0.57

Total Skin Surface Area (SAc) m2/day 0.29 N,_ NA

Soil to Skin Adherence Factor (AFa) mg/cm2 0.07 0.2 0.8
Soil to Skin Adherence Factor (AFc) mg/cm2 0.2 NA NA

Absorption Factor (ABS) (inorganics) unitless 0.01 0.01 0.01

Exposure Frequency (EF) days 350 250 2513

Exposure Duration (EDa) years 24 25 1

Exposure Duration (EDc) years 6 NA NA

Body Weight (BWa) kg 70 70 70

Body Weight (BWc) kg 15 NA NA

Carcinogenic Averaging Time (AT) days 25550 25550 25550

Non-carcinogenic Averaging Time (ATa) days 8760 9125 365

Non-carcinogenic Averaging Time (ATc) days 2190 NA NA

C. Inhalation of Chemicals in Soil

Concentration (CS) mg/kg Chemical Specific Chemical Specific' Chemical Specific

PEF (Residential/Commercial) m3/kg 1.32E+09 1.32E+09 1.00E+06

Concentration (CS) mg/m3 PEF/CS PEF/CS PEF/CS

Inhalation Rate (IRa) m3/hr 0.83 1.75 2.5

Inhalation Rate (IRc) m3/hr 0.42 NA NA

Exposure Time (ET) hrs/day 24 8 8

Exposure Frequency (EF) days/yr 350 250 250

Exposure Duration (EDa) years 24 25 1

Exposure Duration (EDc) years 6 NA NA

Body Weight (BWa) kg 70 70 70

IBody Weight (BWc) kg 15 NA NA

Carcinogenic Averaging Time (AT) days 25550 25550 25550

INon-carcinogenic Averaging Time (ATa) days 8760 9125 365

Non-carcinogenic Averaging Time (ATc) days 2190 NA NA



Table 1: Exposure Factors
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Exposure Pathways for Groundwater Exposure Scenario
Commercial/ Construction

Residential
A. Ingestion of Chemicals from Groundwater Industrial Worker

Concentration (CS) mg/L Chemical Specific Chemical Specific Chemical Specific

Ingestion Rate (IRa) L/day 2 NA 2

Ingestion Rate (IRc) L/day 1 NA NA

Exposure Frequency (EF) days/year 350 NA 10

Exposure Duration (EDa) years 24 NA 1

Exposure Duration (EDc) years 6 NA NA

Body Weight (BWa) kg 70 NA 70

Body Weight (BWc) kg 15 NA NA

Carcinogenic Averaging Time (AT) days 25550 NA 25550

Non-carcinogenic Averaging Time (ATa) days 8760 NA 365

Non-carcinogenic Averaging Time (ATa) days 2190 NA NA

B. Dermal Contact from Chemicals in Groundwater

Concentration (CS) mg/L Chemical Specific Chemical Specific Chemical Specific
Skin Surface Area (SAa) cm2 18000 NA 5700

Skin Surface Area (SAc) cm2 6600 NA NA
Volume Conversion Factor L/cm3 0.001 NA 0.001

Permeability Constant (Kp) cm/hr 0.001 NA 0.001

Exposure Time (ETa) hrs/day 0.58 NA 1

iExposure Time (ETc) hrs/day 1 NA NA

Exposure Frequency (EF) days 350 NA 10

Exposure Duration (EDa) years 24 NA 1

Exposure Duration (EDc) years 6' NA NA

Body Weight (BWa) kg 70 NA 70

Body Weight (BWc) kg 15 NA NA

Carcinogenic Averaging Time (AT) days 25550 NA 25550

Non-carcinogenic Averaging Time (ATa) days 8760 NA 365
Non-carcinogenic Averaging Time (ATc) days 2190 NA NA



Table2: ToxicityFactors
UpdatedHHF_ for IWTP360, Alameda Point,Alameda,California

_' Chemical Cancer Slope Factor (CSF) Chronic Noncancer Reference Dose (RID)
(mg/kg-day) -_ (mg/kg-day)

Inhalation Source Oral Source Inhalation Source Oral Source
Aluminum NC 1 NC 1 1.4E-03 3 1.0E+00 3
Arsenic 1.2E+01 2 9.5E+00 2 8.6E-06 2d 3.0E-04 1
Barium NC 1 NC 1 1.4E-04 4 2.0E-01 1

Beryllium 8.4E+00 2 NC 2a 2.0E-06 2d 2.0E-03 1
Cadmium 1.5E+01 2 NC a,b 5.7E-06 2d 5.0E-04 Ie, f
Chromium (3+) NC 1 NC 1 NA 1 1.5E+00 1
Chromium VI 5.1E+02 2 NC 1a 5.7E-05 2d 3.0E-03 1
Cobalt 9.8E+00 3 NC la 5.7E-06 3 2.0E-02 3

Copper NC 1 NC 1 NA 1 4.0E-02 4g
Lead NA c NA c NA c NA c

Manganese NC 1 NC 1 5.7E-05 2d 2.4E-02 5h
Mercury NC 1 NC 1 2.6E-05 2d 3.0E-04 li
Molybdenum NC 1 NC 1 NA 1 5.0E-03 1
Nickel 9.1E-01 2 NC 2a 1.4E-05 2d 2.0E-02 Ij
Selenium NC 1 NC 1 NA 1 5.0E-03 1
Silver NC 1 NC 1 NA 1 5.0E-03 1
Thallium NC 1 NC 1 NA 1 6.6E-05 5h
Titanium NC 1 NC 1 NA 1 NA 1
Vanadium NC 1 NC 1 NA 1 1.0E-03 6
Zinc NC 1 NC i NA 1 3.0E-01 1

Notes:
NA - Not available. Route-specific toxicity value for this compound was not available.
NC - Not considered to be a carcinogen.
a. This chemical is not considered a carcinogen by the route of ingestion.
b. Reflects DTSC's current position that cadmium is not considered carcinogenic via the oral route.
c. Lead exposure is evaluated using Cal/EPA's LEADSPREAD Model.

_lP € d. This value was converted from an OEHHA REL (in ug chemical/m3 air), assuming a 20 m3/day inhalation rate
and 70 kg body weight with a 0.001 unit conversion from ug to mg. This conversion was applied to:

Chemical OEHHA Chronic REL (u_,/m3) Inhalation RID
Arsenic 0.03 8.6E-06

Beryllium 0.007 2.0E-06

Cadmium 0.02 5.7E-06 IRfDi = RELc x (0.001 m_ug) x (20 m3/da}0 1Chromium VI 0.2 5.7E-05 (70 kg)
Manganese 0.2 5.7E-05
Mercury 0.09 2.6E-05
Nickel 0.05 1.4E-05

e. The RID for cadmium is estimated for cadmium exposure in water.
f. A RfD for dermal exposure route of 2.5 x 10-5 mg/kg-day used in hazard index calculations as cited

in the USEPA Region XI PRG User Guide (i.e. derived from the oral RfD).
g. The RID for copper is based on a drinking water standard of 1.3 mg/L, converted to dose assuming

a 2 liters/day ingestion rate and 70 kg body weight (i.e. 1.3 mg/L x 2 L/day / 70 kg = 0.04 mg/kd-day).
h. Value cited in USEPA Region IX PRG table derived from toxicity values cited in IRIS database.
i. Toxicity value for mercuric chloride.
j. Toxicity value for nickel, soluble salts.
Sources:

1. USEPA 2006. Integrated Risk Information System (IRIS) Database. http://www.epa.gov/iris/index.html.
2. Cal/EPA OEHHA 2005. Cancer slope factors, http://www.oehha.ca.gov/r_sk/pdf/cancerpotalpha81005.pdf (8/05);

Chronic RELs. http://www.oehha.org/air/chronic_rels/AllChrels.html (2/05).
3. EPA's Provisional Peer Reviewed Toxicity Values (PPRTVs) 2004. From Region IX PRGs.

http://www.epa.gov/regionO9/waste/sfund/prg/files/O4prgtable.pdf
4. USEPA 1997. Health Effects Assessment Summary Tables. FY 1997 Update. OEHHA
5. USEPA 2004. Region IX PRGs. http://www.epa.gov/regionO9/waste/sfund/prg/files/O4prgtable.pdf
6. National Center for Environmental Assessment (NCEA) 2004. From Region IX PRGs.

http://www.epa.gov/region09/waste/sfund/prg/files/04prgtable.pdf



Table 3" Chemicals of Potential Concern and Background Hetals Values
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Site Surface Soils Site Subsurface Soils Groundwater

(0-1 Foot) (0-10 Feet)
COPCo_ EPCII) COPC o) EPC_) COPC o) EPC o)

(mg/kg) (mg/kg) (ra!!L)
Barium 5.95E+01 Barium 3.35E+01 Arsenic 2.35E-02

-- Calcium 3.91E+03 Calcium 7.46E+01

Chromium 3.42E+01 Chromium 6.16F+01 Chromium 6.83E-02
-- Chromium VI 1.32E+00 Chromium VI 2.00E-02

Cobalt 6.22E+00 Cobalt 2.06F+00 Nickel 2.84E-02
Lead 5.00E+00 Lead 2.34E+01 Vanadium 2.96E-02

-- Molybdenum 5.10E+00 Zinc 2.27E-02
Nickel 4.26E+01 Nickel 2.76F+01

-- Silver 1.05E+01

"Blue Background" Soil Background Groundwater

Metal EPC_) Metal EPC_2)
(mg/kg) (rag/L)

Aluminum 7.07E+03 Aluminum 4.02E-01

Arsenic 6.39E+00 Arsenic 9.88E-03
Barium 6.33 E+01 Barium 1.85E-01

Beryllium 4.95E-01 Cadmium 1.29E-03
Cadmium 4.95E-01 Chromium 5.61E-03

Chromium 3.57E+01 Cr VI 4.00E-03
Cobalt 6.45E+00 Lead 2.39E-03

Copper 1.52E+01 Manganese 1.37E+00
Lead 7.54E+00 Molybdenum 6.41E-03

Manganese 1.60E+02 Nickel 1.27E-02
Nickel 3.16E+01 Vanadium 1.03E-02
Silver 1.88E+00

Vanadium 2.37E+01
Zinc 3.09E+01

(1) COPCsand EPCs fromTable 1 (Soil) andTable 2 (Groundwater),AppendixB, Site DataVersusBackgroundDataEvaluation.
(2) Backgroundmetals and EPCs from Summaryof BackgroundConcentrationsin Soil and Groundwater,AlamedaPoint,Alameda, California

as re-calculatedby TtEMI inTables3.1 and 3.2.



Table 4: Summary of Risks and Hazard Indices
Updated HHRAfor IWTP 360,AlamedaPoint,Alameda,California

Metals Calculated Calculated _stimated
Contributin Site Risk Background Risk Incremental Risk

Scenario to Site Risk /usiT,gC_PCSonly) _u_mgbackgrounddar_) silon3kminusbackgroundrisk)

or HII, , Risk[ _1 Risk[ HI Risk[ HICo_s_d Aa_,/_ C_ild G_0,,,_a Ad.;_I Chum co_._m_d _o_/r I C'_ild

Future Residential

Sur0dce Soils -- 1.13E-O8 O.I)05 004 1.04E-04 0.09 0.85 None None Na_e

Groundwater A_ 3.35E-03 3.20 7.48 1.40F_03 2 97 694 1.94E 03 0.23 1_.54

sm'faceSoilsaad As 3;3N 3:_1_ 7_ LSIF_03 _.06 7_79 1,84E-03 0.14 No_

_ubsurface Sods -- 8.09E 08 001 0.07 1.04E-IM 0.09 0.85 None None None

roundwater As 3.35E-03 3.20 7.48 I 40P_03 297 6.94 1.94E_3 0.23 0.54

_Soi_ and .AS 3_35E-03 3.21 Z55 1.51_ 3.06 "L79 !_84_03 0.15 No_e
Gioundv_

Future Commercial/Industrlal

_urface Soits 37rE 09 0.003 NA 2.36P_-05 0.07 NA None None NA

Su_ace goil_ 0_y 3.7IE-_ 0i0_ _ 2,_5 0_07 HA Non_ Norm btA

Futur_ ConstructionWorker

_mfla_¢Soils -- 2.79E-07 0.90 NA 3.69E-06 2 74 NA None None NA
3roundwater As 2.51E-06 0.09 NA 1.05E-06 0.08 NA 1.46E 06 001 NA

_tts _ As _ f_9 NA _,74E-06 _ IqA N_a_ _ Na_G_onMwa_

_ubsurfaeeSoils -- 2.00E-06 0.53 NA 3 69E 06 2.74 NA None None NA
Urnundwater As 2 51E-06 0.09 NA 1.051:-06 0,08 NA ] 46E 06 001 NA

S_ As 431E-0fi 0_62 Ft-A 4_7_t_ 2_82 NA _me _ N_
Gmtmdv,_t_

Aw._talisconsideredeontrlbutingto fl_eslskor lfflif timintlivid_tallycalculatedriskis_'eaterthanorequalto 1.0E_36or HIgrca_erthanI.



Table 5: Risk and Hazard Index Calculations for Site Surface 'Soil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Residential Exposure Scenario

Site Surface Soils (0-1 ft) COPC Barium Chromium Cobalt Nickel
EPC (mg/kg) 5.95E+01 3.42E4xql 6 22E+00 4.26E+01

hTg_iTan of Soll
Slope Factor-Oral NA NA NA NA
RfD-Oral 2.(10E Ill ] 50E+IJ() 2 {10E-O2 2 [)OE4J2
Carcinogenic CDI 9.31E-05 5.36E-05 9 74E-06 667E-05
Non carcinogenic CDl-Adult S.] 5E-05 4.69E-05 8 53E-06 584E-05
Non-carcinogenic CDI Child 7.60E-04 4.38E-04 7.96E-O5 545E 04
_Rit_ _ _A _a NA NA
Hazard Index-Adult 3.78E-03 4.07E-04 3,13E-05 4.26E-04 292E 03
Hazard Index-Child 3.53E_02 3.g0E-03 2,92E-04 3.98E-03 2,72E-02

Dermal Contact with Soil

Slope Foctor-Dem_M NA NA NA N,\
RfD-Dermal 21KIE0[ I 51_E+(/G 2 lillE-I)2 2 (10E-__
Carcinogenic CD] 3,00E-06 1 73E-06 3.14E-07 2,15E-06
Non-carcinogenic CDI-Adult 3.25E-06 187E-06 3.40E-07 2,33E-06
Non carcinogea_ic CDI-Child 221E 05 I 27E-05 2.31E-06 1.58E-05
C.#uc_i_A__ _ _ NA NA NA
Hazard Index-Adult I51E 04 1.63E-05 1,25E-06 170E-05 LI6E-04
Hazard Index-Child I,D2E-03 1.10E-04 8.46E-06 1,15E-04 7.90E414

InhalaI_on of Particwlate Soil
Slope Factor-Inhalat ion NA NA 9 S0h+Otl 9 i0E-01
Rfl[_lnhaiatiort I 4(IE li4 NA 5 711E-O(_ [ 4DE-D"

PEF m3/kg L32E-l/t) I 32E-0 t_ 1.32E+09 • 32E I)_
Concentration rag/mS 452E 0_ 2 Ib0E-0_ 473F (l_ 324E-II8
Carcinogenic CDI 6.72E-09 3.87E-09 7 04E-IO 4 82E-09
Non-carcinogenic CDi-AduIt 1.23E-08 7,10E-09 1.29E4)9 884E-09
Non carcinogenic CDI-Child 2.91E-08 1,68E-08 3,05E_09 2.09E-08

_ i;_SE._ _rA NA 6._oE.o9 ¢d81_9
Hazard Index-Adult 9.46E-04 KSIE-05 NA 2.26E-04 631E-04
Hazard lnflex-Chfld 2.23E-03 2.08E-04 NA 535E-04 1.49E-03

Tota_m_ i._ _ _ 6.90_o9 43s_9
Total Hazard Index-Adult 4.88E-03 5,12E-04 325E 05 6.70E-04 367E-03
Total Hazard Indexq2Inld 3.86E_2 4.12E-03 3.00E-04 4.63E-03 2,95E-02



Table 5: Risk and Hazard Index Calculations for Site Surface Soil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

CommereiaLq ndustrial Exp_ure Scenario

-Sri¢ Surface Softs (0-1 fl) COP(3 Barium Chromium Cobalt Nickel
EPC (mg/kg) 5.95E+01 3 42E+OI 6.22fi+00 4.26E.0]

Ingestion of Soit
Slope Factor Oral NA NA NA NA
RID-Oral 200E I)] 1.50E+O0 2 IM_-02 2 (I(}E-(;2

Carcinogenic CDI 208E-05 L20E-05 2.17E-06 1.49E-05
Non-carcinogenic CDl-Adult 5 82E-05 3 35E-05 6,09E-06 4.17E-05
(2_cfll_gel_ _ "_IA NA NA NA NA
Hazard Index-Adult 2 70E-03 2.91E-04 2 23E-05 3,04E-04 2.08E-03

Dermal Comac.t with Soil

Slope Factor-Dermal NA NA NA NA
RID-Derma! 21)[)1_(}[ !.51}E_O(I _ OO1_-1)2 2.OOE(12

Carcinogenic CDI 2.37E-06 136E-06 2,48E-07 L70E-06
Non-carcinogenic CDI-Adult 6 63E-06 3.82E-06 6 94E-07 4.75E-06

_ NA NA NA NA
Hnzard Index-Adult 3 DSE_04 3 32E-05 2 54E-06 3 47E-05 2.38E-04

lnholahon of Particulate Soil
Slope Factor-Inbalation NA NA t) _0E¢(JIb 9 JO[-OI
RfD-lnhalation I 40E-(M NA _,7OE-Ob I41)E-O_,

PEF m3/kg I 32E+0_ i 32i +09 I 32i +0tl I 321 +l_J
Concentration mg/rn3 4.52E t}_ 2_I}E 08 4 73E-IF) 3 24E-ON
Carcinogemc CDI 2.21E-09 1.27E-09 2.31E-10 158E 09
Non carcinogenic CDI-Adult 6.19E-09 3.56E-09 6.48E-10 4 44E-09
C_c _ _ _tE-ff_ NA NA Z27E.09 1,44E.Q9
Hazard Index Adult 4.75F_04 4.42E-05 NA 1.I4E-04 3.I7E-04

To_ Ri_ 3_TI]E_P NA NA 2.27E-09 tA4E-09
Total Hazard Index-Adult 3.49E-03 3.68E-04 2.49E_5 4.53E 04 2 d4E-03
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Table 5: Risk and Hazard Zndex Calculations for Site Surface'Soil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Construction Worker Exposure Scenario

-Site Surface Soils (0-1 t_) COPC Barium Chrommm Cobalt Nickel
EPC (mg/kg) 5 95E+01 3.42E+01 6.22E+00 4 26E+01

Ingestion of Soll
Slope Factor-Oral NA NA NA NA
RID Oral 2.1)IIE-OI 1SUE ()(! 2.00E 02 200E 02

Carcinogenic CDI 2.74E-06 1.58E-06 2.87E-07 1.97E-06
Non-carcinogenic CDI-Adult L92E-04 1.10E_04 2.01E-05 1.38E-04

Hazard Index-Adult 8.92E-03 9.60E-04 7.37E-05 1.00E 03 g.88E-03

Dermal Contact with Sofl

Slope Factor-Dermal NA NA NA NA
RID Dermal 2_MIg Ol 15lie O0 2 IIOE-O_ 200E-02

Carcinogenic CDI 3.79E-07 2AGE-07 3.97E 08 2.72E-07
Non-carcinogenic CDI-Adult 2.65E-05 1.53E-05 2.78E-06 1.90E-05
C_r_b_i_ _ NA NA NA NA NA
Hazard Index-Adult 1.23E 03 133E-04 1.02E-05 L39E-du 9.5 IE-04

lnhrdation qf Particu tate Soil
Slope Factor-fahalafiou NA NA _ 801__IM_ q [lIE-Ill
RID-Inhalation ] 40_-[M NA 5.70E4_ I 4f)E-05

PEP m3/kg 1.0llE+0I_ 1.411]E+O_ I I)[/P+(/(p I !}(IE+l)tl
Concentration rng/m3 5 t_5_"[_5 342E 05 6,2_E4il, 42_F-[15
Carcinogenic CDI 1 66E-t)7 9 57E-08 1.74EL08 1 19E-07
Non-carcinogenic CDI-Adult 1.16E-05 6.70E-06 1.22E-06 834E-06

Hazard fadex Adrdt 8 92E-01 _ 31E-02 NA 2d4E-01 596E-01

Tolat_m_aog_eRt_ _l_'/ 1_ NA !.71E_07 t.08E-07
TotalHazard Index Adult 9.03E-01 _.42fi-02 8.38E-05 2A5E-01 603E-0I
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Table 6: Risk and Hazard Index Calculations for Site Subsurface Soil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Residential Exposure Scenario

Site Subsurface Soils (0-i0 ft) COPC Barium Chromium Cr VI Cobalt Molybdenum Nickel Silver
EPC (mglkg) 3.35E+01 6.16E+OI 132E+00 2.06E+00 5,]0E+00 2.76E+01 1.05E_01

Ingestiorz of Soil
Slope Factor-Oral NA NA NA NA NA NA NA
RID-Oral 200b [K 1.50E*[)[) 3 t)0_-0' 20(}[-0 _ 5 {)()F0t 2 I)t)E(12 _l)0k I)3

Carcinogenic CDI 5.24E-05 9 65E-05 2.06E-06 3.22E-06 798E 06 4 33E-05 1.64E-05
Non-carcinogenic CDI-Adull 4 58E-05 8.44E-05 1.80E-06 2.82E-06 6 99E-06 3.79E-05 1.44E-05
Non-carcinogenic CDI ChiId 4.28E-04 7 88E-04 1.68E-05 2.63E-05 6 52E-05 3 53E-04 1.34E-04

I_ NA NA _ _ NA NA NA NA
Hazard Index-Aduk 7.19E-03 2 29E-04 5 63E-05 600E I)4 1.41E-04 I 40E-03 1.89E-03 2.87E-03
Hazard Index-Child 6.71E-02 2.14E-03 5.25E-04 5.00E-03 L31E-03 1.30E-02 1.77E-02 2.68E-02

Dermal Contact with SoiI

Slope Fa_tor-I_m_al NA NA NA NA NA NA NA
RID-Dermal 2 00E-0] [ff,0E +0l] 3 {M_E-03 2q)qll_(12 5.0(/E 03 2 II0E-_I2 5.0()E-I]3
Carcinogenic CD[ 1,69E-06 3, I IE-06 6.64E-08 L04E-0? 2.58E-07 ].40E-06 5.29E-07
Non-earclnog¢_ic CDI-Adult 1,83E-06 3 37E-06 7 19E-08 1.12E-07 2,79E-07 1.5 IE-06 5.73E-07
Non-carcinogenic CDI-Child I 24E-05 2 28E-05 4.88E-07 7.62E-07 1,89E-06 1,02E-05 3.89E-06

I_llt i_IA _ _ HA NA NA NA NA
Hazard Index-Adult 2,87E-04 9,I4E-06 2.25E-06 2 40E-05 5.62E-06 5.58F_05 7.55E415 1.15E 04
Hazard Index-Child I 95E-03 6.20E-05 L52E-05 1.63E-04 3.81E4)5 3.78FA)4 5.12E-04 7.77E-04

Inhaladon of Paniculate Soil
Slope Factor-Inhalation NA NA 5101+02 _)80E 011 NA L).IO[--III NA
RfD-lnhalation /.40b-4_ NA _ 7DE-0_ 5 70b I_o NA I .zoE-I)_ NA
Carcinogenic CDI 3.78E_9 6.97E-09 1.49E-10 232E-10 5.77E-10 3A3E-09 I ISE-09
Non-_ar ¢inogenic CDI -Adu k 6.94E4)9 L28E-08 2.73E-10 426E-10 1.06E-09 5.73E-09 2.17E-09
Non-oar¢inogenic C Dl_hild i.64E4)8 3.02E-08 6.44E-]0 101E-09 2.50E-09 1.35E-08 5 13E4_9
C_rcinopni_ R_k I_I_0S 10, NA +LS_-0_ _:28_-09 NA 2;84E-09 NA
Hazard Index-Adult 5.39E4)4 4.96E4)5 NA 4.78E-06 7.48E-05 NA 4.09E {)4 NA
Hazard Index-Child 1.27E-03 1.17E-04 NA 1.I3E-05 1.77E-04 NA 9.67E-04 NA

TotalHazardInd,-Adult 8.01E-03 2.88E-04 5.85E_5 6.29E_ 221E-04 145E-03 238E-03 299E-03
TolalH_zmdInd,-Child 7._3F:02 2.32E-03 5.40E-04 5.78E_)3 1.53E-03 I34E-02 1.92E-02 276E-ID



Table 6: Risk and Hazard Index Calculations for Site Subsurface Soil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Commercial/Industrial Exposure Scenario

-Site Subsurface So_ls (O-l0 ft) COPC Banttrn Chromium Cr VI Cobalt Molylldenura Nickel Silver
EPC (mg/kg) 3.35E+01 6.16E+01 l 32E+O0 2.06S+00 5.10E+00 2.76E+01 1.05E+01

Ingestion of SoS
Slope Factor-Oral NA NA NA NA NA NA NA
RfD- Oral 2 0¢}[-01 1.511t+lJO _ [IOl"-I)3 200E-O2 S IIO}--0_ 2.GGE-(I2 5.{It)lz-I),

Carcinogenic CD[ 1.17E-05 2,15E-05 4 60E-07 7.18E4_7 178E 06 9.66E-06 3.66E-06
Non-carcinogenic CDl-Adult 3.27E-05 6.03E-05 1.29E-06 2.01E-06 4 99E-06 2.70E-05 1.03B-05
_e Rhk NA _A NA NA NA NA NA NA
Hazard Index-Adult 5 13E-03 1.64E-04 4.02E-05 4.29E-04 1.01E-04 9 98E-04 [.35E-03 2.05E-03

Dermal Contact _,_thSolt

Slope Faetor-Delmal NA NA NA NA NA NA NA
RfD-Dennal _ IlOE-Ill ] _dlE _0il 3 UIIb-{}3 2 I)IIE-II2 5 DOE-I)a 2.(ills 02 50{)1_ [)_

Carcinogenic CDI 1.33E-06 245 E-06 5.24E 08 8.19E4)8 2,03E-07 1.10E-06 4.17E-07
Non-carcinogenic CDI-Adult 3.73E-06 6.87E 06 1.47E-07 2.29E-07 5,69E-07 3,08E-06 1,17E-06
_ I_I_ _ NA NA NA NA NA NA NA
Hazard Index-AduIt 585E 04 1.87E-05 ,k58E-06 4.$9E-05 1.15E-05 113-E-04 1.54E 04 2.34E-04

lnhalatton of PartlcMffte Soil
Slope Factor-Inhalation NA NA 5.10E+(12 qSI)E OD NA t_lOS !;1 NA
RfD-InhalaEon t40E-o4 NA 5701 05 5711fi I)l_ NA t401 115 NA

Carcinogenic CDI 1.24E4)9 2.29E-09 4.$9E-11 7.64E-11 190E-] 0 1.03E4)9 3.90E 10
Non-car cinogenie CD1-Adult 3.48E-09 6.41E4)9 1,37E-10 2.14E 10 5 31E-10 2.88E-09 1.09E-09
_cRl_ Z_E-O8 NA NA 2,49fi-08 7A.gB-10 NA 9_35E-10 NA
Hazard Index-Adult 2.70E4_4 2.49E-05 NA 2,40E-06 3 75E-05 NA 2.06E 04 NA

TotalCareim3geateRiSk _ NA NA Z49E-08 7_-10 NA 935E-10 NA
Total Eazard Index-Adult 5.99E-03 2.07E-04 4.48E4)5 4.80E-04 150E-04 1 llE-03 1.71E-03 2.28E-03

( ( (



Table 6: Risk and Hazard Index Calculations for Site Subsurface Soil
Updated HHRA for I_P 360, Alameda Point, Alameda, California

Construction Worker Exposure Scenario

-Site Subsurface Softs (O IOft) COPC Barium Chromium CrVI Cobalt Molybdenum Nickel Silver
EPC (mg/kg) 3 35E+OI 6.16E491 1.32E+00 2,06E-00 5,1OE+OO 2,76E+01 I 05E+OI

Ingestion of Suit
Slope Factor-Oral "qA NA NA NA "qA NA NA
RID-Ora! 2001_ 1}1 ] 5[11!{Io 3 o{}1 tl3 2 [)[)E 1)2 5 t)[)l_(13 2.OOE1_2 5 (1()1_ _3

Carcinogenic CDI i 54E-Of 2.84E-06 6.OTE-0S 948E-08 2.35E-g7 1.28E-06 4.83E-07
Non-carcinogenic CDI-Adult 1 08E-04 ],99E-04 4,25E-06 664E-06 1.65E-05 8.93E-P5 3.gSE-05
_¢RK_ NA NA l_A NA NA NA NA NA
Hazard Index-Adult 169E-t)2 540E 04 133E-04 1,42E-03 332E-04 3 29E-03 4.46E-03 6,77E-g3

Dermal Contact with Soil

Slope Factor-Dermal NA NA NA NA NA NA NA
RID-Dermal 200E [)1 I 501_-UU 3.ql_gF¸ [!3 2 {l[ll_ [)2 5Ills _ 113 2.110EI)2 5.1)OEll_

Carcinogenic CDI 213E 07 3.93E-07 g.38E-09 131E-g8 3 25E-08 1.76E-07 6,68E-08
Nun-carcinogenic CDI-Adult 1 49E-05 2,75E-05 5.87E-07 9 17E-g7 2 28E-06 L23E-05 4.68E-06
Cm_in_'xaic R_I_ N/L _& lqA NA NA NA NA NA
Hazard Index-Adult 2.34E-03 7 46E-05 183E-05 1.96E-04 459E-g5 4,55E-04 6.17E-04 9.35E-04

Inhalation of Partirutate Soil
Slope Factor-Inhalation NA NA _, 10E U-_ ,) gl)Ei(gl NA LIlIF] -01 NA
RID-lnhaIalton I 4[)E-q}4 NA 5.70E 0_ 570E II_ NA ! 41!l--I)_ NA

Carcinogenic CDI 9 35E-08 1 72E-07 3.68E-09 575E 09 1.43E 08 773fi 08 2 93E-08
Non-carcinogenic CDI-Adu]t 6 55E-g6 ].2 IE-O5 2.57E-t_7 4,02E-07 9,98E-07 5 41B-O6 2 05E-06

Hazard Index-Adult 5 OSE-01 4 68E-02 NA 4.51E-03 7.06E_02 NA 386E 01 NA

TO_I_a'eJnog_ Ri#IC 2_NE--_ bi/k blA 1.gTE-06 5,65E-¢18 HA 7,03E-0g NA
Total Hazard Index-Adult 5,28E-O1 4.74E 02 I 51E-04 6.13E-03 7,09E-02 3.75E-03 3 91E-01 7,70E-03



• !7 1"
Table 7: Risk and Hazard Index Calculations for Site Groundwater
Updated HHRA for ]W'fP 360, Alameda Point, Alameda, California

Residential Exposure S_narlo
Sire Groundwater COPC Arsenic Calcium Chromium CtVI Nickel Vanadium Zinc

EPC (mglL) 2.35E-g2 7 46ETOI 6.83E-g2 2.g0E-02 2.84E-g2 2.g6E-g2 2.27E-02
Ingestion of Water
Slope Factor-Oral 9.50E+00 NA NA NA NA NA NA
RID-Ora! 31_i_ r)4 NA ] 5()L'_qJd ; I)l)l[:-0_ 2.(10E-O_ 111111_-03 3 01lE-{It

Carcinogenic CDI 3.50E 04 I.I1E-00 1.02E-g3 2 97E-g4 4.22Eq)4 4.40E-04 3.37E-g4
Non-carcinogenic CDI-AduII 6.45E-04 2 {)4Et00 1.87E-03 5 48E-04 7.78E-O4 8 IgE-04 6.22E-04
Non-carcinogenic CDI-Child 1.50E-03 4.77E+g0 4.37E-03 i 28E-g3 1.81E4_3 ] .89E_)3 IA5E-03

Hazan5 Index-Aclult 3.19E+gg 2.15E+00 NA 1.25E8)3 i 83E-gl 3.89E-0g 8.10E-0I 2.gTE-g3
Hazard Index-Chi]d 7.43E+00 5.02E+0g NA 2.91E4)3 4 26E-01 9.07E-02 1.89E+00 4.84E-03

Dermal Comorq _itk Water

S]ope Factor-Or_l 9.50E+(III NA NA NA NA NA NA
RfD-Ora] _ OOE-04 NA 150_+_M_ 3 {)iIE-_I3 2 IIOE-O_ { CMIE-O3 3 I)I_E-OI

Carcinogenic CDI 2 01E-06 6.36E-03 5.82E-06 17DE-g6 2A2E-06 2 52E-06 1.93E-g6
Non-carcinogenic CDI-Adult 3 37E-g6 1 07E-g2 9.77EqK, 2 86E-g6 4.g6E-06 4 23E-06 3.24E-gg
Non-carclnogenic CDI-Child 993E g6 3.15E-02 2.88E_5 844E-06 1.2gE-05 1 25E-05 9.57E-06

__81_0_ _*glJ_ _ ]_A lqA NA NA NA
Hazard Index-Adult 1 66E-D2 1.12E-g2 NA 6.51E4)6 9 53E-g4 2.03E-04 4 23E-03 1.g8E-g5
Ha_rd Ind_'hild 4.9gE-02 3.31E-02 NA 1.92E-05 2){]E-03 5.99E-04 1.25E-02 3.19E-05

To_I_ _ _ _Y3_3 N_k NA NA NA NA NA
TotalHazardladex-Aduh 3.2gE+0g 2.16E+00 NA 1.25E-g3 ]84E-01 3.9}E-g2 8.15E-gl 2.gSE-03

TotalH aza_ Index-Child 7.48E+0g 5.gsE+00 NA 2.93E-03 4.29E_I 9.13E_02 1.90E_)0 4.87E-g3



Table 7: Risk and Hazard Index Calculations for Site Groundwater
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Construction Worker Exposure Scenario
- Site Groundwater COPC Arsenic Cslcium Chromium Cr VI Nickel Vanadium Zinc

EPC (mg,'L) 2.35E4Y2 7.46E+01 6.83E-02 2 00E-02 2.84E-02 2.96E-02 2 27E-02
Inge_tlon of Water
Slope Factor-Oral _L5(IE_(lll NA NA NA NA NA NA
EfD-Ora] 3 I)[IE04 NA 1.5(IE_lIO LOtlE-O_ _ OOE-[)2 : OOF03 30I)E 1)1
Carcinogenic CDI 2 63E-07 8.35E-(14 7 64E-07 2.24E_7 3 17E-D7 3.31E-07 2.54E-07
Non-carcinogenic CDI-Adult I 8dE-05 5.84E-02 5 35E-05 1.57E4)5 2 22E-05 2 32E-05 1.78E-05
CI_¢ _ _)_F_06 2._1_06 _ _ NA NA NA HA
H az_rd Index-Adult 9.10E.02 6.14E 02 NA 3.56E-05 5.22E-03 EI1E-03 2 32E-02 5.92E-05

Derma] Contact with Watar

Slope Famor-Oral _) _,IIEtill) NA NA NA NA NA NA
RfD-Oral 30()E 04 NA [.50E+OO 30_IE-(!, 2 [)tit -0" I lIllE IE 3.(J{lEO[
Carcinogenic CDI 7.50E-10 2.38E-06 2.18E-09 6.37E-10 9.04E-10 9 a3E-10 7.23E-lD
Non-carcinogenic CDI Adult 5.25E-0g 1.66E-04 I 52E-07 4 46E-08 6.33E-08 6 6OE_08 5.06E-08
_e Ri_ ?_1_9 7._3W09 _ _ _ HA HA HA
Hazard Index-Adult 2.59E-04 1.75E_,4 NA I 02E-07 1.49E-05 3.17E-06 6.60E-05 1.69E-07

T_atlt2m_nv_mio_ _._IR,41Q _,_IE-06 NA NA NA HA NA NA
Total Hazard Index-Adult 9.13E-02 6.16E-02 NA 3.57E-05 5 23E-03 !.11E-03 2 32E-02 5.94E-05
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Table 8: Risk and Hazard Index Calculations for Background Soil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Residential Exposure SceBario

_Blue Background Soils COPC Aluminum Arsenic Barium Belyilium Cadmium Chromimn Cobalt Copper
EPC (mff'_:gJ 7 07E_-03 6 39E+00 6.33E+01 4,95E-01 4,95E 0l 3.57E+01 6.45E+00 1.52E+01

Ingestion of Soil
Slope Factor-Oral NA q.50E Vl)() NA NA NA NA NA NA
RfD-Oral I.¢l(IE+Ill] 3 {IDE-D4 2.00E-01 2.00E-03 Yi)01 O_ t 5_}E_[_0 21111E-I]2 4 Ill)E-02
Candnogenic CD[ 1 11E-02 1.00E D5 9.90E-05 ?.75E-07 7,75E-07 5 60E-05 1.01E-05 2.38E-05
Non-carcinogenic CDI-Adult 9 69E-03 8 75E-06 8.67E-05 6.78E-07 6.78E 07 4 90E-05 8.g4E-06 2,09E-05
Non-carcinogenic CDI-Child 9 D4E-02 8 17E-05 8.09E-D4 6.33E-06 6.33E-06 4 57E-04 8.25E-05 1,95E-04
_Br_ _ _ _ NA _ NA NA NA NA
Hazard Index-Adult _,64E-02 9 69E-03 2 92E-02 4.33E-04 3.39E-04 1.36E-03 3 26E-05 4,42E-04 5.22E-04
Hazard Index-Child g.06E4)l 9.04E-02 2 72E*01 4.04E-03 3.16E-03 E27E-02 3,05E-IM 4.12F_03 €,87E-03

Dermal Contact with Soil

Slope Pactor_Dermal NA 9.50E+00 NA NA NA NA NA NA
RID-Dermal ] IM_I_,H)i) 3 (}(IE 04 2_M!E01 2 01)E-I)_ _ 501_-115 ! _,0_.d}() 2 (M_-1)2 4 00E (12
Carcinogenic CDI 3,57E-04 9,68E-07 3.20E-06 2.50E-08 2 50E_09 E81E-06 3,26E-07 7.69E 07
Non- carcinogemc CDI-A dult 3._?E-04 1.05E-06 3A6E-06 2.71E-08 271E 09 1.95E-06 3,53E-07 8.32E-07
Non-carcinogenic CDI-Chi]d 2.62E-03 7 11E-06 2 35E-05 t.84E-07 1,84E-_)8 1.33E-05 2.39E-06 5.65E-06

_ aN/k 9,_ NA NA NA NA NA NA
Hazard Index-Adult 5._3E-03 3.87E4)4 3.49E-03 173E-05 1.35E-05 I 08E-04 1.30E-06 I 76E-05 2.08E-05
I{_¢ard Index_Chfld 3.95E-02 2.62E-03 2.37E-O2 1.17E-04 9,18E-05 7,34E-04 8.83E-06 1,20E 04 1.41E-04

Inhalation of Particulate Soil
Slope Factor-Inhalation NA 121)E OI NA g4_lE I)l) I _oI +(l] NA q XOE_{I(_ NA
RfD-[rthal_fiou _44)E-{/3 S60E-06 14{}E04 2 I){)E I)I_ _ 70E-06 NA :_ ?I)E [)t_ NA

Carcinogenic CDI 8.0OE°07 7.22E-10 7.15E4)9 560E-I] 5.60E-] I 4 04E-09 7.29E 10 1.72E-09
Non-car cinogenic C DI_Adult ! 47E-06 1.32E_09 1.31E-08 ].03E-10 1.03E-10 7 41E-09 1.34E-09 3.16E-09
Non-car cinogenic CDI -Child 3 46E-06 3 13E-09 3,10E-08 242E-]0 2.42E-]0 1 75E-08 3.]6E-09 7,46E-09
_l_k 2.04]E418 NA _$7E-O9 NA 4.'/0115B-I0 g.391_10 NA 7.15E-09 NA
Hazard Index-Adult 2,65E-03 1,05E-03 1,54E-04 9.37E-05 513E 05 1.80E-05 NA 2.35E-04 NA

Index_Child 6.25E-03 2 duEo03 3 6_-E-04 2.21E-04 1.2]E-04 4.25E-05 NA 5.54E-04 NA

T_ld _llJak |_t_,@4 lqA 1._ /4A 4/?OE-10 B.39E-10 NA 7,15E-O9 NA
Total Hazard lndex-Adu]t 9.48E4)'2 1,1 IE-02 3 28E-D2 5.44E-04 4 04E-04 1.48E4}3 3.39E-05 6.94E-04 5 42E-04
Total Hazard Indux-Child 8._2E-O1 9.55E-02 2 96Eo0I 4.38E-03 _.38E-03 L34E4)2 3.13E_04 4.80E-03 5.01E-03



Table 8: Risk and Hazard Index Calculations for Background Boil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Residential Exposure Scenario

-Blue Background Soils COPC Lead Manganes_ Nickel Silver Vanadium Zinc
EPC (mglkg) 7 54E+00 1,60E+02 3,I6E+01 1.88E+00 2.37E+01 3.09E+[31

lngeslion oj Sod
Slope Factor-Oral NA NA NA NA NA NA
RID-Oral NA 24(IE-O2 2 {IOE-02 50IIE-[)_ I OOE(13 _O/)E I}l

Carcinogenic CDI 1 18E-05 2.50E-04 4.95E-05 2.94E-06 3.71F_05 4.84E-05
Non-carcinogenic CDI-Adult 1 03E-05 2.19E-04 4.33E-05 2 58E-06 3.24E-05 4.24E-05
Non carcinogenic CDI-Child 9 64E-05 2.04E_93 4.05E-04 2 40E-05 3.03E-04 3.95E-04
_ _ 9_-0_ NA NA NA NA NA NA
Hazard lndex-Adul_ 8.64E-02 9,11E-03 2.17E-03 5 15E-04 3.24E-02 1.41E-04
Hazard Inde_t_hild 8.0_E-01 8.50F_02 2.02E-02 4,81E-03 3.03E-01 1.32E-03

Dermal Contact with Soil

Slope Factor-Dermal NA NA NA NA NA NA
RfD-Dermal NA 240E 02 21_)E (12 500E I)3 t.00E [)3 a(10E 0t

Carcinogenic CDI 3 81E-07 8.06E-06 1.60E-06 9,50E-08 1.20E-06 L56E-06
Non- carcinogenic CDI -Adult 4 12E-07 8.72E-06 1.73E-06 1 03E-{)7 L29E-06 1.69E-06
Non-carclnogenic CDI-Child 2 St)E-06 5.91E-05 1.17E-05 6.97E-07 8.78E-06 1.15E-05
C.4_nh_idc _ _,-_ NA NA NA NA NA NA
Hazard Index-Adult 5 83E-03 3.63E-04 8,65E-05 2 {)6E-05 1.29E-03 5.64E-06
Hazard Index-Child 3,95E-02 2,46E-03 5.87E-04 1.39E-04 8.78E-03 3.82E_)5

Inhalation of Particulate Soil
Slope F_etot-lnhalation NA NA 9 I[}[--I)] NA NA NA
RfD-Inhalation NA 5 70E-{)5 I 41)E-D_ NA NA NA

Carcinogenic CDI 8.52E-10 LSOE-08 3.58E-09 2.13E-10 268E 09 3 50E-09
Non-carcinogenic CD1-Adalt 1.56E-09 3.31E-08 6.56E-09 3.90E-10 4.91E-09 6 41E-09
Non -carcinogenic CD]-Child 3.69E-09 7 81E-08 ] 55E-08 9.21E-10 1 16E-08 ] 51E-08

_ 2.0@]_1}_ NA NA 3.26E-{_ NA NA NA
Hazard Index Adult 2.65E4)3 NA 5.8{)E-04 4 69E-04 NA NA NA
Hazard Index-Child 6.25E_)3 NA 1.37E-03 1 1IE_)3 NA NA NA

'lb_l _l_a_ KSdt 1'.1141_ _A _ 3,2_ NA HA NA
To_a[Hazard Index-Advh 9.48R-02 NA 100E-02 2.72E-03 5.36E-04 3.37E-02 1.47E-04
Total Hazald Ihal€x-Child B,52E-01 NA 8.88E-02 2.19E-02 4.95E4)3 3.12E-01 1.36E-03

( ( (
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Table 8: Risk and Hazard Index Calculations for Background Soil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Construction Worker Exposure Seenarlo

-Blue Background Soils COPC Aluminum Arseine Barium Beryllium Cadmiun_ Chromium Cobalt Copper
EPC (mg/kg) 7.07E+03 6.39E_00 6.33E-01 4 95E-01 4.95E-01 3 57E.01 6 45E+[)0 I 52E+01

Ingestion oJSoi!
Slope Factor-Oral NA _LS(JE+I}(] NA NA NA NA NA NA
R_D-Ora] ] Ill}_ +(}lJ 3 I)[)E-04 2 IJl)E-(ll 2.00 E-03 _ IJ0_-(}d [ 5[IE-O0 2.0(}E-{)2 4 I1(1[ -4)_

Carcinogenic CDI 3.26E-04 2 95E-07 2 92E-06 2.28E-08 2 28E-08 1.65E 06 2.98E-07 7.03E-07
Non-carcinogenic CDI-Adint 2.28E-02 2 t)6E-05 204E 04 1.60E-06 1.60E-06 1.15E-04 2.08E-05 4.92E_)5
_ Ri_ _,_ NA 2_80E-_ NA NA NA NA NA NA
Hazard Index-Adult 2.04E-01 2.2gE-02 6,88E-02 L02E-03 7.99E-04 3,20E-03 7 69E-05 1.04E-03 1.23E_3

Dermal Contact with Soil

Slope Factor-Dermal NA _I.=,OE_0(1 NA NA NA NA NA NA
RfD-Dermal [ Ol_p4!lo 3 IJl)E 04 2 0{lli 0 ] 2_E-O3 2 't)E-{15 I 5(]E [IO 2 (l(}li 112 4qH)E (12

Carcinogoni_ CDI 4.51E-05 4,07E-08 4,03E-07 3.16E-09 3 16E-09 2 28E-07 4.11E-08 9.71E-08
Non-carcinogenic CDI-Adult 3.16E-03 2._5E-06 2.82E-05 2.2]E_7 2.21E-07 1,59E-05 2.88E 06 6.80E-06
Cm_o P_ _;_7-E,,07 NA _.B'TE_7 NA NA NA NA NA NA
Haza_l Index-Adult 3.65E4P2 3.16E-03 9.50E-03 1.41E-04 l,I 0E4)4 8,83E-03 1.06E-05 1.44E-04 1,70E-04

lnhalatlon of Parttcula_e Soil
Slope Factor-lnhaladun NA I 20E+I_I NA _40E 00 ] _0E*OI NA t7SI)l-+ll(I NA
RfD-lnhalatlon ] 40E-q_ _ 60E-_ I 40E-1_4 2 I)o_ {)l, 5.?(}E t_ NA 5 7_)E-Ill, NA

Carcinogenic CD] 1.98E-05 1.79E4)8 1.77E-07 ! 38E_09 !.3 _E-09 9,99E-G_ I 80E-O_ 4 26E-08
Non-carcinogenic CDI Aduk 1,38E-03 1.25E416 1.24E-05 969B-I)8 9.69E-08 6.99E-06 1.26E-06 2.98E-06
_Rf/k fr,_Y._q _¸ _ 2, t4E-07 _ NA 1.t62/13E_0_ 2_11_8 NA 1:77E-07 NA
Hazard Index-Adult 2.50E+00 9 89E-0! 1.45E-01 K84E-02 4,84E-02 1.70E 02 NA 2 21E-OI NA

Totalit:_r_,_lt_ Ri_ _ NA 3;40]g_t6 NA 1.16E.,08 _2.08E_3g NA 1.77E.07 NA
TotalHazardIndex-Adult 2.74E+00 1.01E+00 2 24E-01 8.96E-02 4.93E-02 2.90E-02 8.76E-05 2 23E-01 1.40E-03



Table 8: Risk and Hazard Index Calculations for Background Soil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Construction Workor Exposure Scenario

-Blue Background Soil_ COPC Lead Manganese Nickal Silver Vanadium Zinc
EPC (rag&g) 7 54E+O0 1.60E+02 3.16E+OI 1.88E+00 2.37E+01 3,09E+O1

Inge::tlon of Soil
Slope Faetor-Ot al NA NA NA NA NA NA
RiD-Oral NA 24tIE 02 21_E ll2 5.00E_)3 IDI)E 03 3110L O]

Carcinogenic CDI 7 36E-06 1.46E-t)6 8.67E-08 I 09E-06 143E4)6
Non-carclnogenie CDI-Adult 5 15E-04 1.02E-04 6.07E4)6 7 65E-05 9 99E415
_0R_ _ 2:_ NA _A NA HA NA. NA
Hazard lnde×-Adult 2.04E-01 2,15E-02 5A IE-03 1.21F,4)3 7,65E-02 3 33E-04

Dermal Contact with Soil

Slope Factor-Dermal NA NA NA NA NA NA
RfD-Dermal "qA 2 4(11i-02 2 P0[:412 5.00[. I)3 100E 03 _(10_ OI

Caralnogenic CDI 1,02E-06 2,02E-07 1.20E4)8 I 51E-07 197E4)7
Non-ear einogenie CDI -Adult 7,]2E-05 1ALE-05 8.39E4)7 1,06E-05 1,38E4)5
_ _ 3 _iW-_07 _A NA N_ NA NA NA
Hazard Index-Adult 3,65E-02 2,97E-03 7 06E-04 1.68E4)4 1,06E-02 4 60E-05

Inhalation of PartRulate Soil
Slope Factor-Inhalation NA NA 9 II)E-O] NA NA NA
RID-Inhalation NA _ 7(IE-NI_ I 41)E-05 NA NA NA

Carcinogenic CDI 2 llE-08 4.46E4)7 S 85E-08 5.26E-09 6.62E*08 8 65E-08
Non-carein ogerdc CDI-AduR 1 48E-06 3.12E-05 6,19E-06 3.68E-07 4.63E-06 6,DSE-06
_ 5_0_7 NA HA 8.0_ NA NA NA
Hazard Index-Adult 2.50E+00 NA 5.48E-01 4.42E-01 NA HA NA

Tot_ _ _ NA _qA 8.0_J_E'08 NA NA NA
Total Hazard Index-AdUlt 2.74E+00 NA 5.72E-01 4,4BE-01 138E-03 8.70E4)2 3,79E-04

( • •



Table 8: Risk and Hazard Index Calculations for Background Soil
Updated HHRA for rWTP 360, Alameda Point, Alameda, California

Commercialllndustrial Exposure Scenario

-Blue Background Soils COPC Aluminum Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper
EPC (mg/kg) 7.07E+03 6.39E+00 6,33E+01 4.95E4) 1 g.95E_I 3 57E+01 6.45E+t)0 1.52E+01

Ingestion of Soil
Slope Factor-Oral NA t).5(IE+(III NA NA NA NA NA NA
RfD-Oml ] tbOE+O_l _{JI)E-G4 200E-01 20OE 03 5 DI)[:(14 15I)1 [1[I 2,{1111-t)2 41I(JE-02

C_xciuogenie CD] 2,47E_3 2,23E-06 2.21E-05 l 73E4)7 L73E-07 125E-{)5 2.25E-0b 5.32E 06
Non-carcinogenic COI-Adult 6.92E_03 6 25E-06 6 19E-05 4,84E-07 4 84E-07 3 50E-05 6.31E-06 ] ,49E-05
_R_ '_L_8_][' NA 2.1_ NA NA NA NA NA NA
Hazard Index-Adult 6.17E-02 6,92E_)3 2 08E-02 3.09E-04 2,4gE-04 9 69E-04 2 33E-05 3.16E 04 3.73E 04

Dermal Contact with Soil

Slope Factor-Dermal NA 9.5(IE _-00 NA NA _A NA NA NA
RfD-Dermal I ._E'+_M) 30lIE (14 2 {)liE-I}! 200E-O3 2 50E.05 I.SI)E [1{_ 2 [II)E-I_2 4 II(}E-ql2

Carcinogenic CDI 2,82E-04 2,55E-07 2 5gI_-06 1.97E4)g 1,97E-08 1,42E-06 2,57E-07 6,07E-07
Non-carcinog_niu COI-Adul_ 7,89E-04 7A3E-g? 7 06E-06 5,52E_)8 5 52E-08 3,99E-0t5 7 19L-O7 1.70E-06
_ _ _ 2:_ NA _ NA NA NA NA
Hazard Index-Adult 9 13fi-03 7,89E4)4 2,38E-03 3 53E-05 276E_5 2 21E-03 2.66E-06 3,60E-05 4.25E-05

lnhalatwn of Particulate Soil
Slope Paetor-lnhalatlon NA ].20E+OI NA "*4OE-O0 ].50E.0] NA t) 8OE+()O NA
RfD-Inhalation 1.40_-0_ _,_OE-g6 ]¸401--(}4 2 [10_ 06 5.7;)E I}_ _A 5 71)E-G6 NA

Carclnogenic CDI g.63E-07 2.38E-10 2,35E-09 I _4E-II I 84[_-H I 33E_09 2.40E-10 5,66FA0
Non- c,arcmogeniu CDI-A dull 7.36E-07 6.65E-10 6 5_E-09 5 15E-II 5.151_] 1 3 7gE-o9 6.71 E-10 I 59E-09

Hazard Index-Adult ] 33E-03 5.26E-04 7.73E_)5 4,70E-05 2581_-05 9.04E-06 NA 1.18E-04 NA

NA 2_F.-05 NA 1.55E-10 2.76_I0 blA 2_351_-09 NA
TotalHazard Index-Adult 7,21E-02 8.24E-03 2.33E-02 3,92E-04 296E-0g 3.19E-03 2 60[_-05 4.69E-04 4 15E-OA



Table 8: Risk and Hazard Index Calculations for Background Soil
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Cornmercia181nd ustria I Exp0_ llre Scenario

Blue 1BackgroundSoils COPC Lead Manganese Nickel Silver Vanadium Zinc
EPC (rag/ks) 7 54E.00 1.60E+02 3,16E-D1 1.88E+00 2,3718+01 3,09E+01

Ingestion of Soil
Slope Factor-Oral NA NA NA NA NA NA
RID-Oral NA _ 4[11!-(12 2 0tiE-I)2 5.00E (13 I 110_1)3 3 II01 -I)1

Carcinogenic CDI 5 57E-05 1.11E-05 6.5718-(17 8 28E-06 1.08E-05
Non-caremogedic CDI-Adult I 56E-04 3 10E-05 1.84E-06 2,32E-05 3.03E 05
_laogmlie R_ 2,12_0_ NA NA NA NA NA NA
Hazard Index-Adult 6A7E-D2 6 50E-03 1 55E-03 3.68E-04 2 32E-02 1.01E-D4

Dermal Conta:t with Soil

Slope Factor-Dermal NA NA NA NA NA NA
RID-Dermal NA 2 4DE.(12 200E {)2 5.(10k (13 100_ [IJ 3 IloIS-{)l

Carcinogenic CDI 6,35E-06 1 26E-06 7.49E-08 9,43E-07 1.2318-06
Non-carcinogenic CDI-Addit I 78E-05 3 5318-06 2.1018-07 2,64E-06 3,45E-06

Hazard Index-Adult 9.13E-03 7 41E-04 1 76E-04 4.1918-05 2.6418-03 L15E-D5

Inhalation of Particulate Soil
Slope Factor-Inhalation NA NA '_ t[_l (1/ NA NA NA
RID-Inhalation NA 5.70E-05 I 40E-05 NA NA NA

Carcdiogedic CDI 2 80E-10 5,93 E-09 I 18E-09 6.99E 11 8.8018-1D 1.15E-09
Non-carcinogenic CDl-Addit 7 85E-10 1,66Edb8 3 29E-09 1,9618-10 24618-09 3.22E-09

_ _7W_9 N/_ NA 1.0_-_ NA NA NA
Hazard Index-Adua 1,3318-03 NA 2,91 EdI4 2 35E-04 NA NA NA

To_ _R_ NA NA 1.071_9 NA NA NA
TotalHazardInde×-Adult 7.21E-02 NA 7.5418-03 1.96E-03 4[OE_ 2,58E-02 1.12E-04

( ( (
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Table 9: Risk and Hazard Index Calculations for Background 'Groundwater
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

ResidenfiM Exposure Scenario

- Background Groundwater COPC Altmainum Arsenic Barium Cadmium Chromium Cr VI Lead Manganese
EPC (rag/L) 4.02E-01 9.88E-03 1.8_E-0] 1.29E 03 5.61E 03 4.00E-03 2 39E_03 137E+00

Ingestion of Water
Slope Factor-Oral NA 9.50E+0II NA NA NA NA NA NA
RID-Oral I.(10E+0!I 3 EIIIE-04 2,1M_t--I)l 5{l(}Eq}4 1.50E_C)I) 331(31 (1_ NA 2 _JE 02

Carcinogenic CDI 5,98E-03 1ATE-04 2.75E-03 ] 92E-05 8 84E-D5 5.95E-05 3.55E-05 2 04E-02
Non carcinogenic CDI-Adult 1 10E-02 2 71E-04 5,06E-D3 3 53E-05 I 54E-04 1.10E-0d 6.55E-05 3.75E-02
Nun-carcin ugeaic CDI- Child 2 57E 02 6 32E-04 1.18E-02 825E-05 3 59E-04 2,56E-04 L53E-04 K76E 02

m_ I._d_€3 _ 1.401_0] N_R NA NA NA NA NA
Hazard Index-Adult 2.94E+00 1.1DE-02 9,02E-01 2,53E-02 707E-02 1 02E-04 3.65E-02 NA 1.56E+00
Hazard Index_'hild 6.87E+00 2 57E-02 2.1 IE+00 5,90E-02 165E-01 2.39E-04 8,52E-02 NA 3.65E_0

Dermal Contac! wilh Water

Slope F_tctor-Oral NA t_51bEJOIl NA NA NA NA NA NA
RfD Oral I llOE_O/I 3IlllE-II4 2 IlOE.III 2 5liE-05 I 5llE._IO 3OIIE 03 NA 2 41_E-O_

Carcinogenic CDI 3.42E-05 8A2E-07 1,57E-05 L10E-07 4.78E_07 3.41 E_07 2.04E_07 I A7E-04
Nun-carcinogenic CDI-Adalt 5.75E-05 I,dlE-06 2,64E-05 L84E-07 8 02E-07 5,72E_07 3.42E_07 I 96E-O4
Non-carcinogenic CDI-Child I 70E-04 4.17E-06 7 79E-05 5A4E-07 237E-06 1,69E-06 1.01E-06 5.78E-Oa
Ca_c Kft_t 8,00_ I_A 8_ NA NA NA NA NA NA
Hazard Index-Adult 2.24E-02 5 75E_05 4.71E4)3 ],32E-04 7,38E4)3 5,35E-07 1 91E-04 NA 8.16E-08
Ha_rd Lndex-Child 6.60E-02 1.70E-04 1.39E-O2 3,89E-04 2.18E4Y2 1.58E-06 5,63E-04 NA 2,4IE-02

To_i_ 1_ NA !AOE4TJ HA NA NA NA NA NA
Total Hazard Index-Adult 2.97E+00 1,11E4)2 9.07E-01 2 54E-02 7.gIE-O2 1.03E-04 3.67E-02 NA 1 57E+00
Total Hazard Index-Child 6,94E+00 2.59E-02 2.12E+00 5 94E.-02 1.87E-01 2.41E4)4 8,58E-02 NA 3.67E+0D



Table 9: Risk and Hazard Index Calculations for Background Groundwater
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Residential Exposure Scenario

- Background Groundwater COPC Molybdenum Nickel Vanadium
EPC (mg/L) 6 41E+03 1.27E-02 1.03E-02

Ingestion of Wat_'r
Slope Factor-Oral NA NA NA
RfD-Oral 5 00E-03 2 O0E-02 I 00E 03

Caralnogeni¢ CDI 9.53E-05 1.89E-04 153E-04
Non-carcinogenic CDI-Adu]I 1.76E-04 3ABE-04 2.82E-04
Non carcinogenic CDI-Child 4.10a-04 8,12E-04 6.58E-04
_nogeaic Rt_ I.#I_.03 NA NA NA
Hazard Index-Adult 2.94E+0g 3.51E-02 1,74E-02 2.82E+01
Hazard Index-Child 6.87E+00 8.20E_2 4.06E-02 6.58E-01

Dermal Contact with Water

Slope Factor-Oral NA NA NA
RfD-Oral 5 (}(]E-I}3 2 00E-02 I OOE-(13

Carcinogenic CDI 5,46E-07 1.08E-06 8 78E-07
Non-carcinogenic CDI-Aduh 9.17E-07 1.82E-06 147E-06
Nnn-careinngenic C DI-Child 2.70E-06 5,36E-06 4.35E-06
_ _ _.DOE-06 NA NA NA
Hazard Ind.-Adult 2 24E-02 1.83E_Z. 9.08E-05 ] ,47E-03
Hazard Index-Child 6.60[_-02 5.411_4 2.68E-04 4+35E-03

_d_ R_ 1._mlz_ NA NA NA
Total Hazard Index-Adult 2.97E+00 3.53E-02 1.75E-02 2.84E-01

Tolal Hazard Index_luld a.94E+OO 8.25E-02 4.09E-if2 6,63E-01

( ( (
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Table 9: Risk and Hazard Index Calculations for Background Groundwater
Updated HHRA for lWTP 360, Alameda Point, Alameda, California

Corot ruetion Worker Exposure Scenario

- BackgroundGroundwater COPC Aluminum Arsenic Ba_um Cadmium Chromium Cr VI Lead Manganese
EPC (rag/L/ 4.02E-O] 9.88E-03 I 85B-01 1,29E-03 5.61E-03 4,0OE-O3 2,39E-03 1,37E+00

Ingestion of Water
Slope Factor-Oral NA t) 5DE.00 NA NA NA NA NA NA
RfD Oral I (II)E+O0 _OIJE[)4 2.01H_-01 5 [)()_ [Id I 5111_+0(I _ IKtl" 03 NA 2 401 _12

Carcinogenic CDI 4,50B-06 1,10E-D7 2.06E-06 1.44E-08 6.27E-08 4.47E 08 2.67E 0S I 53E-05
Non-car¢inogealc CDI-Adult 3.15E-04 ?,73E-06 1.45E-04 ].01E-06 4.39E-06 3 13E-06 1,87E-06 I 07E-03
_o_i_ F,Isk 1,0_ NA 1.05"E4_ NA NA NA NA NA NA
Hazard ]ade×-Adult 8 41E-02 3 15E-04 2,58E-02 7.23B-04 2.02E-03 2.93E-06 1 04E-03 NA 4 47E-02

Dermal Contacl wilh Wafer

Slope Factor-Oral NA 9 5OE+(ID NA NA NA NA NA NA
RfD-Oral k.(}(}E.l]O 3¢MIE-04 2.OllE-I)I 25OE.O5 ] 5OF iI)ll _ {iOF-O3 _A 241_F 112

Carcinogenic CDI 1.28E-08 3,15E-10 5.88E-09 4,11E-I1 1.79E-10 ] 27E-10 7,62E-I 1 4 37E-08
Non-carcinogenic CDI-Adult 8 97B-07 2.20E-08 4.12E-{)7 2 88E-g9 1.25E-Og 8.92E-09 5.33B-D9 3 06B-06
Cm_ll_d _Ri_ _91J_'_I _A 2,9_=09 NA NA NA NA NA NA
Hazard lrldex-Adult 3 4gE_04 g97E 07 7 35E-05 2.06E-D6 lJ 5E-04 8.34B-09 2,97E-06 NA 1.27E 04

T_tRI_ l_h_ _ :lqA l,_ NA NA NA NA NA NA
TotalHazardIndex-Adult g.45E-02 3.]6E04 2.59E-02 ?.25E-04 213E-03 2,94E-06 I05E-03 NA 4.dgE-02



Table 9: Risk and Hazard Index Calculations for Background Groundwater
Updated HHRA for IWTP 360, Alameda Point, Alameda, California

Construction Worker Exposure Scenario

- Background Groundwater COPC Molybdenum Nickel Vanadium
EPC (mgjL) 6.41E-03 1 27E-02 103E-02

Ingestion of Water
Slope Factor-Oral NA NA NA
RfD-Oral 5.00E-03 2 qlllE-(12 I I)0E-(13

Carcinogenic CEll 7.17E-08 1.42E-07 1 15E-07
Non-ca,x,inogenic CDI-Adult 5.02E 06 9.94E-06 8.06E-06
_eiv_ie _ I._E-06 NA NA NA
Hazard Index-Adult 8.41 E-02 1,00E-03 4.97E-04 8 06E-03

Dermal Contacl with WaV'r

Slope Factor-Oral NA NA NA
RfD-Oral 5,(XIE-03 2.00E-02 ltlOE (}3

Carcinogenic CDI 2.04E-10 4.05E-10 3 28E-10
Non-carcinogenic CDI-Adult 1.43E-08 2.83E-08 2.30E-08
Ott_noStme IUalt _-09 NA NA NA
Hazard Index-Adult 3.49E-04 2.86E-06 1.42E-06 2.30E-05

_Ott_aa_ l_lt _ NA NA NA
Total Hazard index-Adult 8.45E-02 1.01E-03 4.98Ed)€ 8.09E-03

( ( IL



TechnicalMemorandum,Updated HumanHealth Risk Assessment
Addendum to Closure SummaryReport, 1WTP360

Alameda Point,Alameda, California

Attachment 1. DTSC LeadSpread Calculations for Site Surface Soil and Background
Groundwater, and Site Subsurface Soil and Background Groundwater

| nnmlllw
_i_ Technical

AppC, UpdatedHHRA. 121806.doc So_][0n_Inc.



LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
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G.1 INTRODUCTION

This ecological risk assessment (ERA) is part of a remedial investigation (R_I)being conducted by
the U.S. Department of the Navy (Navy) in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) at CERCLA Sites 3, 4, 11, and 21 at
Alameda Point (formerly Naval Air Station Alameda) in Alameda County, California. These sites
are located within the Light Industrial Operable Unit (OU), referred to as "OU-2B." All of the sites
are industrial areas with limited habitat for ecological receptors, and the reuses planned for the sites
involve industrial, commercial, and residential settings. The purpose of this ERA was to evaluate
residual chemicals at the OU-2B sites to determine their potential risks to ecological receptors.

A screening-level ERA was prepared for the OU-2B sites in 1999 (Tetra Tech EM Inc. [Tetra Tech)
1999]. The screening-level ERA for the OU-2B sites indicated that risk to ecological receptors was
possible at the sites based on the conservative assumptions used and that additional investigations were
needed to address significant data gaps. These additional data gap investigations resulted in the
collection of additional soil and groundwater samples for analysis from the sites.

To reduce the level of uncertainty in the screening-level ERA, a baseline ERA, including the new
data fi-omthe data gap sampling, was deemed to be necessary. The urban nature of the sites, however,
precluded the collection of site-specific tissue samples that could be used to reduce the uncertainty in
the screening-level ERA. Because limited habitat at the sites does not support site-specific
ecological sampling needed for baseline ERAs, a typical baseline ERA is not feasible. A modified
ERA was conducted for OU-2B. This modified ERA is intended to be a conservative estimate that
uses more realistic exposure parameters for the ecological endpoints defined than would typically be
used for a screening-level ERA. In addition, because habitat is limited at the sites and future land
use would not result in additional habitat, it is unlikely that ecological receptors would use the sites
in any significant manner. The methodology used to conduct the assessments and the results of the
ERA are presented in this appendix. This ERA methodology follows U.S. Environmental Protection
Agency (EPA) guidance for screening-level and baseline ERAs as well as Navy ERA guidance (EPA
1997a,Navy 1999).

ThisERA isorganizedintothefollowingsections:

• SectionG.1presentsthe scopeand processusedto conductthemodifiedscreeninglevel
ERA at Sites 3, 4, 11,and 21.

• Section G.2 presents the site-specificmodified ERA results and conclusions for Sites 3, 4,
11, and 21.

• AttachmentApresentstheecotoxicologicalprofilesforecologicalchemicalsofpotential
concern(COPC)atAlamedaPoint.

References are provided after Section G.2 of this appendix.
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G.1.1 SCOPE

A modifiedERA was conductedfor OU-2BSites 3, 4, 11, and 21. FigureG-1 identifiesthe
locationsof thesesitesrelativeto otherfeaturesatAlamedaPoint.

The following presents the ERA process used to evaluate potential risks to ecological receptors
associated with ecological COPCs at OU-2B. This ERA is composed of two major steps: (1)
problemformulationand (2) exposureestimatesand risk calculations.Theproblem formulationstep
results in developmentof an ecologicalconceptualsite model (CSM) for exposure at each site and
selectionof assessment and measurement endpoints. The exposure estimate and risk calculation
parameters used in the assessment were generally based on average values instead of the most
conservativevalues. These modificationsresulted in a more realistic estimate of potential risk to
selectedassessmentendpoints;however,these estimatesarestill relativelyconservative.

This ERA incorporates conservative assumptions to represent site-specific information in a manner
that minimizes the probability of underestimating ecological risks. Because of the conservative
nature of the assessment, potential risks identified in the ERA should not be interpreted to imply
that a risk actually exists.

G.1.2 DESCRIPTIONOF THE ECOLOGICALRISKASSESSMENTPROCESS

Thefollowingsectionspresenta descriptionof the processused in conductingthe modified

screening-levelERA for Sites 3, 4, 11,and 21. _1_

G.1.2.1 ScreeningforEcologicalChemicalsofPotentialConcern

Soiland groundwater sampling data were collectedwithinand near Sites 3, 4, 11,and 21 through several
sampling efforts, and these data were used to characterize the sites. Only data collected under the
Installation Restoration Program with the objective of characterizing CERCLA activities and that
reflect the current conditions at the sites were used in the ERA. Groundwater data collected from
1998 through 2002 were used. Data from soils that are no longer present at the sites because of
removal actions were not included because they do not reflect the current conditions at the sites.
Only the polynuclear aromatic hydrocarbon (PAH) data from the 2003 sampling event, rather than
historic data, were included in the ERA. See Section 3.4.3 of the main RI report for more information
regarding quality oft_hedata used in the final data set tbr the ERA evaluations.

The data described above were used to develop ecological COPCs for the OU-2B sites. Ecological
COPCs are site-related chemicals that have the potential for causing adverse effects to ecological
receptors. The 95th percentile upper confidence limit on the arithmetic mean (UCL95) and standard
deviation values were calculated for each detected constituent. For chemicals detected in less than
15 percent of the samples collected, one-half the reporting limit was substituted for each nondetect
measurement in all calculations. The exposure point

Appendix G, ERA Sites 3, 4, 11, and 21 G=2



concentration (EPC) for each site was the lower of the UCL95 or maximum detected value and was
_' used to identify ecological COPCs. The distribution of each chemical (that is, normal, lognormal, or

unknown) was taken into consideration when calculating the UCL95. When a constituent was
detected in less than three of the total samples collected, a UCL95 was not calculated, and the
maximum detected value was used as the EPC.

The followingsections discuss the identificationof ecological COPCs in soil.

G.1.2.1.1 Identificationof EcologicalChemicalsof PotentialConcernin Soil

EPCs were calculated as discussed in Section G.1.2.1. Constituents detected in the soils were
subjected to a screening process to focus the ERA on chemicals that are site-specific and that pose
the greatest potential risk to ecological receptors. The screening was a sequential process that
considered factors such as frequency of detection, spatial distribution of detected chemicals,
statistical comparison to background concentrations for inorganic chemicals, and chemical
properties such as bioaccumulation and toxicity. The ibllowing are the steps involved in the
chemical screeningprocess; a detailedflow chart is presented in Figure G-2.

Step 1: Certain inorganic chemicals are essential nutrients that may be eliminated as ecological
COPCs, according to guidance documents issued by EPA and the California Environmental

Protection Agency Department of Toxic Substances Control (DTSC). These chemicals are calcium,
iron, magnesium, potassium, and sodium. The first step in the ecological COPC screening process
was to exclude these essential nutrients as ecological COPCs. Chemicals not identified as essential

_r' nutrients were screened furtherby the criteria in Step 2.

Step 2: The second step in the ecological COPC screening process was to calculate the frequency of
detection for all detected chemicals. All chemicals with a frequency of detection of 5 percent or less
were further screened in Step 3. Inorganic chemicals with a frequency of detection of greater than 5
percent were screened further in Step 4. Organic chemicals with a frequency of detection greater than
5 percent were selected as ecological COPCs.

Step 3: Chemicalswith a frequency of detectionof 5 percent or less were screenedbased on their
bioaccumulation potential and toxicity. Octanol-water partition coefficient (Kow)values for a
chemical are correlatedwith their bioaccumulationpotentialbecause Kowvalues provide a measure
of the tendency of a chemicalto partition into lipids(fat tissues). Constituentsdetectedin the soils,
with Kowvalues greater than 3.0, were considered to have significant bioaccumulationpotential.
Chemicaltoxicitywas evaluatedby literaturereview. If the chemicalwas associatedwith significant
bioaccumulationor high toxicity(to a specificreceptor),itwasretainedasan ecologicalCOPC.

Step 4: The concentrations of inorganic chemicals with a frequency of detection greater than 5
percent were compared statistically to background levels established for Alameda Point in a manner
that was consistent with the methodology identified in the document "Procedural Guidance for
Statistically Analyzing Environmental Background Data (Navy 1998a)." Any
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inorganicchemicaldetectedat levelsdeterminedtobe statisticallysimilarto or less thanbackground
was removed from considerationas an ecological COPC. This comparisonwas not conducted for _1_
organic chemicalsbecause organic chemicals are not naturallyoccurringand do not havea natural
backgroundlevelwithwhichto compare.

G.1.2.1.2 IdentificationofChemicalsof PotentialEcologicalConcernin
Groundwater

UCL95swere calculatedas discussedpreviouslyin SectionG.1.2.1.Like the soil ecological COPC
screening process, described in Section G.1.2.1.1, the screening of groundwaterwas a sequential
process. All groundwaterat Sites 3, 4, 11, and 21 was considered as a single unit for evaluating
groundwater exposure to ecological receptors. The following are the steps involved in the
constituentscreeningprocess forgroundwater;a detailedflowchart is presentedin Figure G-3.

Steps 1 through 4: Ecological COPC screening for groundwaterwas conducted as described in
SectionG.1.2.1.1of this appendix. Chemicals retained from these steps were further evaluated in
Step 5.

Step 5: Water quality criteria issued pursuant to the Clean Water Act (CWA), Section 304(a), were
used to identify groundwater ecological COPCs based on the groundwater to surface water exposure
pathway. According to the CWA, water quality criteria are intended to accurately reflect the latest
scientific knowledge of the effects of many chemicals on aquatic and marine life. EPA, state
agencies, and other organizations use water quality criteria to evaluate the potential impacts of
concentrations of chemicals in freshwater and marine ecosystems. The concentrations of chemicals
detected in the groundwater at OU-2B were compared to the California Toxic Rule Criteria (EPA)
for Enclosed Bays and Estuaries, Saltwater Aquatic Life Protection, or if these values were not
available, to the EPA National Ambient Water Quality Criteria (AWQC) for Saltwater Aquatic Life
Protection (California Environmental Protection Agency [CaliEPA] 2000; EPA 1999a). Chemicals
exceeding the criteria continuous concentration (CCC) or one-tenth the criteria maximum
concentration (CMC) for salt water (when no CCC was available) were retained as ecological COPCs
and screened further in Step 6. The CCC is an estimate of the highest concentration of a chemical in
surface water to which an aquatic community can be exposed indefinitely without resulting in
unacceptable effects, which is synonymous with a chronic effect. The CMC is a single maximum
dose that produces adverse effects, which is synonymous with an acute effect. Precedence was given
to the CCC when available because chronic effects are more applicable at Alameda Point. When a
CCC was not available, one-tenth of the CMC was used as a default value to estimate chronic
effects. Those chemicals for which the maximum concentration detected was less than the CCC or
one-tenth of the CMC, whichever was applicable, were not retained as ecological COPCs. Those
above the CCC or one-tenth of the CMC were screened further in Step 6.

Step 6: The National Oceanographic and Atmospheric Administration (NOAA) applies a dilution
factor of 10 to compare chemical concentrations in groundwater to surface water quality criteria to
account for dilution and attenuation as groundwater mixes with surface water at a
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discharge point (NOAA 1999). Based on NOAA's practice, chemicals with maximum groundwater
concentrations exceeding water quality criteria were divided by a factor of 10 to account for the
dilution that occurs as groundwater mixes with surface water in the Seaplane Lagoon. This diluted
value was compared to the CCC or one-tenth of the CMC. Chemicals for which the diluted
maximum concentration was less than the CCC or one-tenth of the CMC for salt water were not

retained as ecological COPCs. Those chemicals for which the diluted maximum concentration
exceededthe CCC or one-tenthof the CMC were selected as ecologicalCOPCs.

G.1.2.2 Problem Formulation

Problem formulation represents the stage of the ERA process where the goals, breadth, and focus of the
assessment are determined. The major goal of the problem formulation step was to develop an
ecologicalCSM that addressed the followingfive issues:

1. Environmental setting and chemicals known or suspected to exist at the site 2.

Chemical fate and transport mechanisms that might exist at the site

3.Mechanismsof ecotoxicityassociatedwith chemicalsand likely categoriesof receptorsthat
couldbe affected

4. Complete exposure pathways that might exist at the site (a complete exposure pathway is
one in which the chemical has traveled, or could travel, fi-omthe source to a receptor)

5. Selection of assessment and measurement endpoints to screen for ecological risk

The followingsectionssummarizespecificissuesassociatedwith problemformulationfor OU-2B
sites.

G.1.2.2.1 Evaluationof EnvironmentalSettingandChemicals

The screening-level problem formulation began with the collection of information on the
environmental setting and a listing of the physical and chemical characteristics of chemicals known
to exist at each site. The environmental setting information included site (1) history, (2) habitats,
and (3) animal and plant species, including special status species. In addition, a literature search of
site reports, review of maps and aerial photographs, communications with regulatory agencies, and
site visits were used to gather information on valuable ecological :resources at the facility. Valuable
ecological resources include those that are critical to ecosystem function, provide critical resources, or
are perceived by humans as being valuable.

Habitat and animaland plant specieswere identifiedby (1) reviewingsite-specificliteratureand
data, (2) conductingsite reconnaissancein June 1995and .lune1997,and (3) conductinga site
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visit in October 1998.The U.S. Fish and Wildlife Service (FWS) identified special status species
that occuror are expectedto occurat AlamedaPoint (1993).Specialstatus speciesare definedas (1) V
plants and animals officiallylisted or proposed for listingunder state or federal EndangeredSpecies
Acts, (2) stateor federalcandidatespeciesfor possiblelisting,(3) California Departmentof Fish and
Game(CDFG)"Speciesof SpecialConcern,"and (4) speciesdesignatedas "sensitive"by federal land
managers. In addition, "special species" that are not state or federallydesignated as threatened or
endangeredwere identifiedby CDFG.These"special species" fall intoone or more of the following
categories(1) species that are biologicallyrare, very restricted in distribution,decliningthroughout
their range, or reside in California during a critical stage in their life cycle; (2) populations in
Californiathat maybe peripheral to the majorpopulationof a species range,but are threatenedwith
exterminationin California;and (3) species closely associated with habitats that are declining in
Californiasuch as wetland, riparian, and primary forest habitats. Based on literaturereviews, four
rare plants, four rare fishes, one special status species reptile, 29 special status species birds and
associated sensitive habitat, and seven special status speciesmammals could potentially occur at
AlamedaPoint (see TablesG-1and G-2).

Site reconnaissanceof Alameda Point was conducted in 1995 and 1997 to assess habitats and
species at Alameda Point and to augment literature som'ces.These reconnaissanceefforts were
conductedfollowingthe protocolspresentedin the EPA Region9 ReconnaissanceWork Plan (PRC
Environmental Management, Inc. 1995). Terrestrial habitats were delineated, and the dominant
vegetation was identified. Additionally, these reconnaissanceeftbrts provided informationon the
physicallayoutof eachsite;existinghabitattypes and distributions,potentialmigrationpathways, and
exposurepathways;and the potentialfor nonchemicalstressorsat each site.Table G-3 identifiesthe
dominantvegetationand faunapresent at OU-2B sites, and Figure G-4 depictsthe habitatat Sites 3,
4, 11,and 21.

6.1.2.2.2 Evaluationof ChemicalFateand Transport

The physical and chemical properties of ecological COPCs at each site were evaluated because these
properties govern chemical and biological transformation processes, bioaccumulation potential, and
transport properties. Based on this evaluation, the fate and transport potential of each ecological
COPC was assessed. The fate and transport assessment was used to evaluate potential exposure
pathways.

The movementof chemicalsin the environmentdepends on several factorssuch as vapor pressure,
solubility,and adsorption.These factorsgovern the distributionof chemicalsamongvarious phases
(gas, liquid, or solid) and a chemical's mobility and persistence in the environment.Chemical and
structural properties of organic chemicals determine resistance to biological and chemical
degradation and, therefore, govern persistence of the chemical in the environment. Physical
properties are more important when developing the ecological CSM because current chemical
concentrationsand their potential transportmechanisms are being assumed. Literature data on the
followingphysicalpropertieswere evaluatedto assistin developmentof the ecologicalCSM.

V
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Water Solubility
_,

Water solubility is a critical property affecting the fate of chemicals in the environment. Highly
soluble chemicals can be leached rapidly fi'om wastes and soils into groundwater, where they are
transported by groundwater. The mobility of chemicals in soil is proportional to their water
solubility. Solubilities can range from less than 1 milligram per liter (mg/L) to totally miscible, with
most common organic chemicals exhibiting solubilities greater than 1 mg/L (Lyman and others
1982). Water solubility is influenced by several factors such as pH, temperature, salinity, dissolved
organic carbon, and the presence of cosolvents. Chemicals with solubilities greater than 1,000 mg/L
are expected to be mobile in soil. The pesticides and polychlorinated biphenyls (PCB) detected in
the soils at OU-2B sites have a water solubility of less than 1 mg/L, and most of the semivolatile
organic chemicals (SVOC) and volatile organic chemicals (VOC) have water solubilities of greater than
1000 mg/L.

Vapor Pressure

Volatilization is the transformation of a compound from a liquid or solid to a gas. As a gas, a
compound's mobility is generally higher because of advection (flow) of air and diffusion.
Volatilization of a compound depends on its vapor pressure, water solubility, and air diffusion
coefficient. Highly water-soluble chemicals generally have lower volatilization rates from water,
unless they also have high vapor pressures. Vapor pressure (a relative measure of the volatility of a
chemical in its pure state) ranges from roughly 0.001 to 760 millimeters of mercury for liquids.
Henry's Law constant, which is a function of vapor pressure and solubility, is more appropriate than
vapor pressure alone for estimating releases from water to air. Chemicals with Henry's Law

!_, constants greater than 0.001 atmosphere per cubic meters per mole can be expected to volatilize readily
from water; those with values ranging from 0.001 to 0.00001 are associated with moderate
volatilization; chemicals with values less than 1.0E-05 will volatilize from water only to a limited
extent (Lyman and others 1982). Chemicals with high vapor pressure will preferentially partition
from soils and surface water to the air.

Octanol-water Partition Coefficient

The Kowindicates the tendency of dissolved organic chemicals to partition from water into the lipids
of an organism or into organic matter found in soil or sediment. High Kowvalues are strongly
correlated with a chemical's propensity to bioaccumulate. Kowis the ratio of the solute concentration
in octanol to the solute concentration in water at equilibrium and is calculated by dissolving a given
mass of the chemical of interest in a container holding octanol and water. Kowcan be measured
accurately up to values in the range of 106 (Mackay and others 1992). In the event that measured
Kowvalues are not available, Lyman and others (1982) have summarized estimation methods for
predicting Kowvalues for a chemical based on substituent groups or fragment constants.
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Bioconcentration,Bioaccumulation,andBiomagnification _1_

Bioconcentrationis the processresultingin a net accumulationof a chemicalin an organism(suchas
fish)fromdirectexposureto a mediumsuchaswater(EPA1997b).

Bioaccumulationis the process by which chemicals are taken up by an organism, either directly
from a contaminatedmedium or by consumptionof contaminatedfoods (EPA 1997b).In the dose
assessmentof an ERA, it is sometimesnecessaryto assesschemicalexposurefrom multipleroutes if
eachroute contributessignificantlyto the total dose.It is oftenpossible in most ERAsto assumethat
onerouteof exposureis dominantandothersarenegligible(Suter1993).

Biomagnification results from the processes of bioaccumulation and biotransfer, through which
tissue concentrations of chemicals in organisms at one trophic level exceed tissue concentrations in
organisms at the next lower trophic level in a food chain (EPA 1997b). The term implies an efficient
transfer of chemical from food to consumer so that residue concentrations increase systematically
from one trophic level to the next.

Fate and Transport Assumptions

To develop the ecological CSM, site conditions and the physical and chemical properties of the
ecological COPCs were evaluated. Physical fate processes of concern include transport to
groundwater, volatilization to air, transfer to surface water, and movement of contaminated soil
particles through windblown dust or as suspended soil particles in surface water. The following
assumptions were used to evaluate various transport mechanisms.

All ecological COPCs in soils were assumed to be leaching to groundwater. Groundwater was
assumed to be inaccessible to terrestrial ecological receptors unless evidence of groundwater
discharge was present in the immediate area of the site. If evidence of groundwater discharge
occurred in the immediate area of the site, groundwater was assumed to be surface water that could
be consumed by ecological receptors. It was assumed that impacted groundwater was discharging
into Seaplane Lagoon from OU-2B sites; therefore, groundwater expression was a complete
exposure pathway at OU-2B for aquatic receptors.

The air exposure pathway was considered to be complete for inhalation of contaminated dust or
vapors if the site had significant areas of exposed soils or volatile ecological COPCs. Limited areas
of exposed soils exist at the OU-2B sites. VOCs only occur in relatively low concentrations;
therefore, exposure to airborne vapors and dust was not considered a significant exposure pathway
for evaluation purposes

Each site was evaluatedto determinewhether rainfall runoff went into the storm sewer system or
collectedin lowspotson thesite.Exposureto surfacewaterdidnot occurin associationwith theOU-2B
sites.
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Direct contact and ingestion pathways for contaminated soils were assumed to be complete at OU-
_lV 2B sites.

Food chain exposure to chemicals was assumed to occur at the sites with complete exposure
pathways. The food chain exposure evaluation was based on the food web presented in Figure G-5.

G.1.2.2.3 EcotoxicityEvaluation

Ecological COPCs associated with OU-2B sites of Alameda Point include metals, pesticides, PCBs,
SVOCs, and VOCs. A literature review was conducted to identify potential toxic effects posed by
the ecological COPCs on ecological receptors. These ecological COPCs induce a variety of effects
that depend on species and trophic level. Literature information collected on potential
ecotoxicological effects is summarized in Attachment A of this appendix. This information was used
in the selection of assessment and measurement endpoints.

G.1.2.2.4 DevelopmentofToxicityReferenceValuesforSoil

Toxicity reference values (TRV) or ecological reference values (ERV) were used to assess the toxicity
of ecological COPCs in the soil. A TRV or ERV is a concentration or daily dose at which a particular
biological effect may occur in an organism, based on laboratory toxicological investigations. The Navy,
the EPA Region 9 Biological Technical Advisory Group (BTAG), and Tetra Tech (Navy 1998b)
developed TRVs as a result of an ecological effect evaluation for mammalian and avian receptors.
This evaluation resulted in development of high and low TRVs for a number of ecological COPCs
commonly detected at Navy facilities in California (Navy 1998b). The low TRV is a conservative

_' screening value consistent with a chronic no effects level; the high TRV is a less conservative value
consistent with an effect level, at which a specific biological effect was observed in a laboratory test
organism. The high TRV, therefore, is a value at which the potential for adverse effects exists. If a
Navy TRV was not available for an ecological COPC or endpoint, ERVs previously developed for
other Navy facilities in California were used, if available. If no ERVs for Navy facilities were
available, other sources of conservative ERVs, such as Toxicological Benchmarks for Wildlife
(Sample and others 1996), were used.

The Navy established a low, mammalian TRV for lead of 0.0015 milligram per kilogram per day
(mg/kg-day) in 1997, which was based on a study by K_rasovskiiand others (1979). This study
evaluated reproductive, hematological, and neurological effects of lead in rats; however, this TRV
was revised by BTAG in November 2002 based on a request by the U.S. Department of the Army
(2001), which stated that the Krasovskii and others (1979I)study was inadequate for the purpose of
TRV development. The new low mammalian TRV of 1 mgikg-day was developed based primarily
on a study by Fowler and others (1980). This study evaluated renal effects in rats. The justification
and rationale for the establishment of the new low marnmalian TRV is presented in the DTSC
Human and Ecological Risk Division (HERD), HERD Ecological Risk Assessment Note, No. 5
(2002).
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If the species representing the measurement endpoint was different from the species used to develop
the ERV, dietary concentrations were converted to dose (that is, milligram of ecological COPC per
kilogram of body weight per day) for comparison with estimated ecological COPC ingestion rates in
receptor species. All TRVs and ERVs were adjusted to account for the difference in body weights
between the study organism and the measurement endpoint receptor, based on the allometric equations
recommended by Sample and Arenal (1998). The mean, chemical-specific, scaling factors determined
were 1.2 and 0.94 for birds and mammals, respectively (Sample and Arenal 1998). The resulting ERVs
were used in risk calculations.

Toxicity was evaluated by one of the following methods for ecological COPCs and endpoints not
covered by the Navy TRV list:

1. Available literature was evaluated to identify studies that could be used to develop a
conservative ERV. If appropriate studies were fotmd, the relevant, most sensitive ecological
effect was used to develop the ERV. ERVs were developed in accordance with EPA
guidance (EPA 1997b). This was relevant when a high or low TRV was not established by
the BTAG (Navy 1999) and sufficient literature data were available to evaluate potentially
significant ecological effects. If data were available for only a single effects level (no
observable adverse effects level or lowest observable effects level), the ERV for the other
effects level was estimated by multiplying or dividing the ERV by a factor of 10, as
appropriate.

2. The existing literature was evaluated to determine whether the ERV for a similar chemical
could be used as a surrogate when insufficient information existed to develop a specific ERV
for the ecological COPC and endpoint. If the literature indicated similar effects and _'
mechanisms of actions for the chemicals, surrogate ERVs were used for the preliminary
ecological effects evaluation conducted in the ERA.

3. The ecological COPC and endpoint were evaluated on a qualitative basis if an ERV or
surrogate ERV could not be developed. Available literature information, ecological COPC
concentrations and distribution, and other information were used to arrive at a conclusion
concerning potential ecological effects.

Highand lowERVsandTRVsused in riskcalculationsforeachreceptorendpointarepresentedin
TablesG-4through G-11.

G.1.2.2.5 Exposure Pathway Evaluation

Complete exposure pathways were evaluated for OU-2B sites, based on the fate and transport
properties of each ecological COPC, including food chain transfer in the food web postulated to
exist at each site. Completeexposurepathways were identifiedto focus the quantitativeevaluation
of toxicityon those contaminantsthat can reach ecologicalreceptors.For an exposurepathwayto be
considered complete, an ecological COPC must be able to travel from the source to ecological
receptorsand to be takenup by the receptorsthroughone or more
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exposureroutes. As requiredby EPA and DTSC, the EIL_.assumes that all existingbuildings and
_, pavementare removed and that the underlyingsoil provides suitablehabitat for highertrophic-level

receptors.The ERA assesses groundwaterexpression as a completeexposure pathway only if the
potentialexists for the groundwaterlocatedbeneath the site to reach the SeaplaneLagoon,Oakland
InnerHarbor,or the SeaplaneLagoon.

The ecological CSM for the OU-2B sites is based on site media, potential food chain transport
pathways, assessment endpoints, and measurement endpoints associated with each assessment
endpoint.The ecological CSM supportsselectionof completedexposurepathways that present the
greatestpotentialrisk of adverseeffects.A generic ecologicalCSM for OU-2B sites is presentedin
Figure G-6. The CSM depicts the guilds chosen as assessment endpointsas well as those species
representing those endpoints. Additionally,other guilds not chosen as assessment endpoints are
presentedin the CSM becausetheyrepresenta foodsourcefor the assessmentendpoints.

G.1.2.2.6 Selection of Assessment and Measurement Endpoints

EPA defines an assessment endpoint as an "explicit expression of an environmentalvalue to be
protected" (EPA 1997a).Ecologicalresources may be consideredvaluablewhen (1) their absence
would significantlyimpair ecosystemfunction;(2) theyprovidecriticalresources, suchas habitator
fisheries;and (3) they are perceivedby humans as being valuable,such as endangered species.An
assessment endpoint should define both the valuable ecological entity at each site and a
characteristicof the entityto protect,such as reproductivesuccessor productionper unitarea.

Unlike a human health risk assessment, which evaluates only one species, the ERA involves
_w, multiple species with different degrees of exposure and toxicological responses. For the purpose of a

CERCLA ERA, investigations should focus on endpoints most likely to be affected, given the fate
and transport mechanisms of the chemicals involved, ecotoxicological properties of the chemicals,
habitats at each site (and future use), and potential ecological receptors (EPA 1997a).

OU-2B sites consist primarily of developed and paved areas within Alameda Point; therefore,
suitable wildlife habitats are limited. This modifiedERA, however, assumes that all pavement and
buildings are removed and that soil is fully exposed. Based on EPA guidance, three generic
assessmentendpointswere selectedfor OU-2Bto evaluatepotential ecologicalrisk at the sites. The
followingparagraphssummarize the assessment endpointsselectedand the rationale for selection.
Plants and invertebratepopulationswere not selectedas assessmentendpointsbecause of the urban
habitatat the sites. Thehabitatavailableformost speciesis expectedto remain minimal.

Sufficient Rates of Survival, Growth, and Reproduction to Sustain Small Mammal
PopulationsTypical to the Area. LiteraturedataindicatethatecologicalCOPCsassociatedwith
Alameda Point can cause reproductive impairment, reduced growth, altered behavior, various
physiological effects, mortality, mutagenic, teratogenic, and other effects on mammals (Petefle
1991;EPA 1975).Smallmammals, suchas the Californiagroundsquirrel (Citellus
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beecheyi)and various voles, are secondaryconsumers that provide a major food source for upper-
trophic-level consumers such as raptors. Adverse effects on the small mammal community of
Alameda Point could result in a reduction in the amount of food available to and corresponding
reductionsin, populationsof predators.The small mammalcommunity,was therefore,consideredto
be an ecologicalvalueto be protected.

Sufficient Rates of Survival, Growth, and Reproduction to Sustain Passerine Populations
Typical to the Area. Literaturedata indicate that ecological COPCs associatedwith Alameda Point
can cause reproductive impairment,reduced growth, alteredbehavior, various physiological effects,
mortality, teratogenic, and other effects on passerine species (Beyer and others 1996; Peterle 1991;
EPA 1995; Hoffman and others 1996). Passerines, such as the Alameda song sparrow (Melospiza
melodia pusillula) and the American robin (Turdus migratorius), are secondary consumers that
provide a food source for upper trophic level predators. In addition, some small birds, such as
songbirds, are considered to be importantand worthy of protection for aesthetic or other functional
reasons. Adverse effects on the passerine community at Alameda Point could result in a reduction of
food available to and correspondingreductions in populations of predators; therefore, the passerine
community was consideredto be an ecological value to be protected.

Sufficient Rates of Survival, Growth, and Reproduction to Sustain Raptor Populations
Typical to the Area. Literaturedata indicate that ecological COPCs associated with Alameda Point
can cause reproductiveimpairment,reduced growth, alteredbehavior, various physiological effects,
mortality, teratogenic, and other effects on birds (Beyer and others 1996; Peterle 1991; EPA 1995;
Hoffman and others 1996). The facility has a strong presence of' raptors such as red-tailed hawks
(Buteojamaicensis), Swainson's hawk (Buteo swainsoni), and other species. At least one of these,

the northern harrier (Circus cyaneus), is a species of special concern. Raptors are the major tertiary
consumers at the sites and are strongly susceptible to effects of bioaccumulating chemicals. A
decrease in the raptor population at Alameda Point would be undesirable because of the effects of the
loss of predation on prey; therefore, the raptor population was considered to be an ecological value to
be protected.

Assessment endpoints usually are not amenable to direct measurement. Instead, measurement
endpoints that are related to assessment endpoints must be developed. EPA defines a measurement
endpoint as "a measurable ecological characteristic that is related to the valued characteristic chosen
as the assessment endpoint and is a measure of biological effects (e.g., mortality, reproduction,
growth)" (EPA 1997a). Measurement endpoints can include measures of exposure or measures of
effect. They are frequently numerical expressions of observations that can be compared statistically
to a control or reference site or scientific study to detect adverse responses to an ecological COPC.
Each measurement endpoint correlates directly with one of the defined assessment endpoints and
was based on available literature mechanisms of toxicity.

The following generic measurement endpoints for Alameda Point were selected based on
ecotoxicity data for ecological COPCs found at each site. Each measurement endpoint corresponds
directly to an assessment endpoint. Each generic measurement endpoint (1) is based

Appen'dix G, ERA Sites 3, 4, 11, and 21 G-12



on populations or communities present or potentially present at each site, (2) is amenable to
,_, evaluationbased on literatureresearch, and (3) can be used to infer informationabout the related

assessment endpoint. The following measurement endpoints were used to evaluate potential
ecological impacts to assessment endpoints. The organisms identified here as measurement
endpointswere selectedbased on their abilityto representmore ecologicallyrelevantendpointsthat
wouldbe exposedat the sites.

Reproductive or Physiological Impacts to the California Ground Squirrel. The California
ground squirrelwas used as a surrogate to representthe small mammal population associated with
each site. Potential reproductiveor physiological impacts were evaluatedagainst existing, consensus
TRVs. For ecological COPCs that have not been assigned an existing, consensus TRV, ERVs were
identified or developed, as described in Section G.1.2.2.4 of this appendix, or evaluated on a
qualitativebasis if information in the literaturewas insufficient to support ERV development. A
conservative daily dose was calculated based on site-specific ecological COPC concentrationsand
natural history information about the California ground squirrel(Linsdale 1946). A hazard quotient
(HQ) was developed by dividing the daily dose by the appropriate TRV or ERV for each ecological
COPC.

Reproductive or Physiological Impacts to the Alameda Song Sparrow and the American
Robin. The Alameda song sparrow and the American robin were used as surrogates to represent the
passerine population associated with each site. Both species were assessed because the Alameda
song sparrow resides in a more estuarine habitat and is a special status species, and the American
robin resides in a more terrestrial or upland habitat. Potential reproductive or physiological impacts
were evaluated against existing, consensus TRVs. For ecological COPCs that have not been

_, assigned an existing, consensus TRV, ERVs were identified or developed, as described in Section
G.1.2.2.4 of this appendix, or evaluated on a qualitative basis if information in the literature was
insufficient to support ERV development. A conservative daily dose was calculated based on site-
specific ecological COPC concentrations and natural history information about the Alameda song
sparrow or the American robin (EPA 1993). An HQ was developed by dividing the daily dose by the
appropriate TRV or ERV for each ecological COPC.

Reproductive or Physiological Impacts to the Red-tailed Hawk. The red-tailed hawk was used
as a surrogate to represent the raptor population associated with each site. Potential reproductive or
physiological impacts were evaluated against existing, consensus TRVs. For ecological COPCs that
have not been assigned an existing, consensus TRV, ERVs were identified or developed, as
described in Section G. 1.2.2.4 of this appendix, or evaluated on a qualitative basis if information in
the literature was insufficient to support ERV development. A conservative daily dose was calculated
based on site-specific ecological COPC concentrations and natural history information about the
red-tailed hawk (EPA 1993). An HQ was developed by dividing the daily dose by the appropriate
TRV or ERV for each ecological COPC.

Table G-12 presents generic assessmentand associated measurement endpoints.
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G.1.2.3 ExposureEstimatesand Risk Evaluation V

The exposure estimate and risk calculation step results in a conservative estimate of potential risk to the
selected measurement endpoints. For each measurement endpoint and ecological COPC, a conservative
estimate of the dose to an organism was developed using soil EPCs and either sitespecific or literature-
derived exposure parameters. Using risk calculations, doses were compared to TRVs or ERVs to
evaluate potential risks to each ecological receptor. The following sections describe the development of
exposure estimates and risk calculations.

G.1.2.3.1 Developmentof ExposureEstimates

It is important that risk is conservatively estimated with a screening-level ERA to ensure that the
assessment does not indicate insignificantrisk when a significant risk exists. The screening-level ERA
for the OU-2B sites indicated that risk to ecological receptors was possible at the sites based on the
conservative assumptions that were used. The urban nature of the sites, however, precluded the
collection of site-specific tissue samples that could be used to reduce the uncertainty in the baseline
ERA. In the absence of site- or species-specific tissue data, a modified ERA based on the use of
more average exposure parameters was deemed appropriate for the OU-2B sites. These average
exposure parameters were used to provide a more realistic estimate of potential risk to ecological
receptors. The following assumptions were used for the exposure assessment to calculate a

conservative dose to each receptor.

Site Use Factors (SUF). All species considered in the ERA were assumed to live and feed within
each site at all times.

Bioavailability. All ecological COPCs were assumed to be 100 percent bioavailable for all trophic
levels and species.

Body Weight and Food Ingestion. The average body weight indicated in the literature was used to
calculate an ingestion rate based on the formulas presented in Nagy 2001.

Bioconcentration and Bioaccumulation Factors. Soil-to-plant and soil-to-soil invertebrate
bioconcentration factors (BCF) were obtained from EPA 1999b or calculated using the following
formulas also presented by EPA 1999b:

logBCFsoil-to-_vcrt= (0.819)(logKow)- 1.146 (G- 1)

logBCFsoil-to-plant= 1.588 - (0.578)(logKow) (G-2)

where Log = Logarithm

BCFsoil-to-invert= Bioconcentration factor for uptake of constituent from soil to
invertebrate tissue
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BCFsoil-m-plBnt= Bi0eoncentrationfactor for uptake of constituentfrom soil
to planttissue

Table G-13presentstheplantand soil invertebrateBCFs.

BCFs for uptake of chemicalsfrom food items to mammal tissues also were based on EPA
protocol(1999b). TheecologicalCOPC-specificbiotransferfactorfor mammals(Bammml)was
basedupon studiesof beefcattle ingestingfooditems. TheBarn_alfor inorganicchemicalsare
presentedby EPA 1998, and the Ba,_mal for organicehemicaIswere calculated using the
followingTravisandArms(1988)eorrelationequation,whichalso ispresentedbyEPA 1999b:

logBarnm_al= -7.6 + logKow (G-3)

The BCFsoil-to-mammaland the BCFrooditem-m-mammalwere then calculated from the following
equations (EPA 1999b):

BCFs_il-to-mamrrml= (Bamammal)(]_Rsoil) (G-4)

BCFfootl itcrnqo-nmmmal= (namnmmal) (IRrood item) ((]-5)

where

BCFsoil-temammal= Bioeoneentrationfactor for uptake of constituentfi'omsoil
to mammaltissue (based onmilligram per kilogram dry
weight [mg/kg-DW.]soil to milligramper kilogram fresh
weight [mg/kg-FW] mammal tissue [unitless] [-EPA
1999b])

BCFfoM item-te-nuarnmal= Bioeoneentrationfactorfor uptakeof constituentfromfood
item tissues to mammaltissues (based on mg/kg-DWsoil
to mg/kg-DWplanttissue[unitless]).

IR_oil= Incidentalsoil ingestionrate

IRfood item = Ingestion rate of food item

Table G-14 presents the Bamammtvalues and the calculated mammal BCFs used in exposure
estimate calculations, which are discussed in the following text.

Dietary Composition.The dietof eachof thereceptorswas basedon thepercentagesof dietary
items,asreportedinthe literature.
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Ecological COPC Concentration. The EPC used in the evaluation was the lower of the maximum
_, detected concentration or the UCL95 concentration.

Exposure was assessed in the context of the following linear food chains: SoiloInvertebrates

and PlantsoCalifomia ground squirreloRed-tailed hawk SoiloInvertebrates and

PlantsoAlameda song sparrow or American robin

These food chains were used in this modified ERA to evaluate potential ecological effects on small
mammals, passerines, and raptors. The postulated food web for Alameda Point is presented in
Figure G-5.

The model presented in the following equations is adequate to estimate daily doses to various
receptors in a modified ERA.

Ground squirrel dose (mg/kg-day) =
(C soil)(IR soil)(C i,,,_)(IR mv_t)++C pl_tIRpl_

(SUF) (o6)
BW

Alameda song sparrow dose (mgikg-day) =
(C soil)(IR soil)(Cmv_)(IRinv,)++ C plant IR plant

_F' BW (o-v)

American robin dose (mgikg-day) =
(C soil)(IR _oi_)(C _,vc_)(IRmvc_,)++ C ,,_antIR plant

(SUF) (o-7)
BW

Red-tailedhawk dose (mg/kg-day) =
(C groundsquirrel)(IR _d squirrel) (C'q- soil)(IR soil )

BW (G-s)

where BW = Body weight

Cso_= EPC of chemical in soil (milligram per kilogram [mg/kg])

Cinvert=(Csoi,)(BCFsoil-to-invert)(mg/kg- FW) (EPA 1999b)

Cplant = (Csoil)(BCFsoil-to-plant) (0.12) (mg/kg-FW) (EPA 1999b)

V
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(0.12 is a default value to convert the plant concentration from dry weight to fresh
weight and is presentedby EPA [1999b].This value is an averagebased on 80 to 95 _lr
percentwatercontentin herbaceousplantsandnonwoodyplantparts.)

Cgrotmd squirrel= [(Cinvert)(FCM3/FCM2)(Fi)-'F (Cplant) (BCFplant-to-mammal)(Fp)

BCFplant_to_mammal= Bioconcentrationfactor for uptake of constituent from plant
tissues to mammal tissues (based on mg/kg-DW soil to
mg/kg-DWplant tissue [unitless])

(0.12)+ (Csoil)(BCFsoil-to-mammal)](mg/kg)](EPA 1999b)

FCM3/FCM2 = Food-chain multiplier, which models an ecological COPC
concentration in a predator item (FCM3), such as the
Califomia ground squirrel, from the ingestion of a prey item
(FCM2), such as a soil invertebrate (unitless).
Table G-15 presents the FCMs as presented in EPA 1999b.Fi =

The fi'actionof the ground squirrel diet that consists of invertebrates Fp -- The fraction of

the ground squirrel diet that consists of plants

IR = Ingestion rate [the amount of prey items (including inverts, plants, and ground
squirrel) and soil ingestedper day] (mgikg-day)

SUF = Site use factor

Values for the exposure factors for each vertebrate receptor are presented in Table G-16. The
following overall procedures and assumptions are associated with the exposure estimates for each
receptor.

Small Mammal and Passerine Endpoints

• Smallmammaland passerinereceptorswere assumedto have a diet consistingof a
mixture of plantsand invertebrates.For smallmammals,diet consistedof 80percent
vegetationand 20 percentinvertebrates;for passerines,diet consistedof 50 percent
vegetationand 50 percentinvertebrates.Theprimarysource of the dietaryinformation
was collectedfromtheCaliEPA(2000).
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• The EPC is the ecological COPC soil concentration used in risk calculations.
V Multiplying the EPC by the appropriate plant and invertebrate BCF and natural history

information on ingestion rates and body weights for the receptors derived the dose for
each ecological COPC (See Equations G-6 and G-7). The dose was calculated in mg/kg-
day for each ecological COPC.

• For 4,4'-dichlorodiphenyltrichloroethane (DDT); 4,4'-dichlorodiphenyldichloroethane
(DDD); and 4,4'-dichlorodiphenyldichloroethene (DDE), the EPCs were summed and
evaluated as total DDT (DDTt). The DDTt value was used in calculations as the soil
concentration.

* All PAH compounds were segregated into low molecular weight (LMW) and high
molecular weight (HMW) PAH categories. LMW PAHs are defined as measured PAHs
with a molecular weight below 200 atomic mass units (amu) and include acenaphthene,
anthracene, fluorene, naphthalene, 2-methylnaphthalene, and phenanthrene. HMW
PAHs are defined as measured PAHs with a molecular weight greater than 200 amu and

include benzo(a)fluorene, benzo(b)fluorene, fluoranthene, benzo(k)fluoranthene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, benzo(a)anthracene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, pyrene, and benzo(a)pyrene. The EPC
for each category was calculated by summing the individual compound concentrations
detected in each medium and area. Total LMW and HMW PAH concentrations were
used in the calculations as the soil concentration.

• For PCB compounds, the EPCs of detected Aroclors were summed to develop a total
PCB concentration, which was used in the calculations as the soil concentration.

Raptor Endpoints

• Raptors at each site were assumed to have a diet consisting exclusively of the California
ground squirrel, which is considered to be the most conservative diet for the raptor. This
diet was selected based on the screening-level ERA, which estimated that the
concentrations of chemicals in small mammals were higher than passerines.

• The EPC is the ecological COPC soil concentration used in risk calculations.
Multiplying the EPC by the soil and ground squirrel concentrations and natural history
information on ingestion rates and body weights for the receptors derived the dose for
each ecological COPC (See Equation G-8). The dose was calculated in mgikg-day for
each ecological COPC.

• Multiplying the EPC by the appropriate plant and invertebrate BCF and natural history
information on ingestion rates and body weights for the receptors derived the dose for
each ecological COPC. The dose was calculated in mgikg-day for each ecological
COPC.

W
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• The EPCs for DDT, DDD, and DDE were summed and evaluated as DDTt. The DDTt
value was used in calculations as the soil EPC.

• PAH compounds were segregated into LMW and HMW PAH categories defined
previously. The soil concentration for each category was calculated by summing the
individual EPCs in each medium and area. TotalLMW and HMW PAH concentrations
were used in the calculations as the soil concentration.

• ForPCB compounds,the EPCs of each detectedAroclorwere summedto developa
total PCBconcentration,whichwasused inthecalculationsas thesoilconcentration.

Dependingon ecologicalCOPCsidentifiedat eachsite, additionalsite-specificconsiderationswere
used,where appropriate.

G.1.2.3.2 Risk Calculations

Risk calculationswere preparedfor each receptorbased on exposureassumptionsfor the individual
receptor. Risk calculations for terrestrial receptors consist of dividing the calculated dose by the
appropriateERV or TRV for each receptorand ecologicalCOPC, derivingan HQ. Risk calculations
formarinereceptorsconsistof applyinga dilutionfactorof 10to thecalculatedEPC and then dividing
this value by the saltwater screening criteria, thus deriving an HQ. HQs greater than 1.0 indicate
potential risk to the assessment endpoint being evaluated. Depending on the ecological COPCs
presentat a site, risk calculationswere based on the followingassumptions.

Small Mammal Endpoint _'

• The calculations for total PCBs were based on the TRV for Aroclor 1254. No TRV was
identified or developed for Aroclor 1260.

• No specific TRVs or ERVs were identified for the individual PAHs. The TRV for
naphthalene was used as a surrogate for the LMW PAils, and the benzo(a)pyrene TRV
was used as a surrogate for the HMW PAHs. These surrogates were based on Navy
guidance (1998b).

• No specific TRV or ERV was identified for the metal silver; therefore, this chemical
was qualitatively evaluated (QE).

• No specificTRV or ERVwas identifiedfor the SVOCn-nitrosodiphenylamine;
therefore,this chemicalwas QE.

• No specific TRVs or ERVs were identified for the VOCs 2-butanone, carbon disulfide,
and ethylbenzene; therefore, these chemicals were QE.

V
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Passerine and Raptor Endpoints

• The calculations for total PCBs were based on the TRV for Aroclor 1254. No TRV was
identified or developed for Aroclor 1260.

• No specific TRVs or ERVs were identified for the metals beryllium, cobalt, and silver;
therefore, these chemicals were QE.

• No specific TRVs or ERVs were identified for the LMW and HMW PAH ecological
COPCs; therefore, these chemicals were QE.

• No specific TRVs or ERVs were identified for the SVOCs n-nitroso-diphenylamine and
pentachlorophenol; therefore, these chemicals were QE.

• No specific TRVs or ERVs were identified for the VOCs 1,1,1-trichloroethane (TCA), 2-
butanone, acetone, benzene, carbon disulfide, chloroform, ethylbenzene, toluene, and
xylene; therefore, these chemicals were QE.

G.1.2.4 Evaluation of Assessment Results

Using the high and low TRV values to evaluate ecological endpoints bounds the estimate of risk to each
endpoint. The high TRV is the lowest reported dose in the literature at which adverse effects are
known to occur and represents an upper bounding limit. The low TRV is the highest reported dose in
the literature at which adverse effects are known not to occur and represents the lower bounding limit.
Based on this information, HQ results using the high and low YRV were evaluated. Generally,
concentrations of ecological COPCs with calculated HQs less than 1.0 based on the low TRV would
not be considered to pose an appreciable risk to ecological receptors, and HQs greater than 1.0 based
on the high TRVs may pose an unacceptable level of risk and require evaluation of the need for
remedial actions at a site.

Following calculation of the low and high HQs, further assessment of the potential risk was
conductedusing a weight-of-evidence approach. This evaluation was conducted as follows.

1. If both HQ values for a constituent were below 1.0, then no potential risk to the ecological
endpoint was anticipated.

2. If one or both bounding-limit HQs exceeded 1.0, then the constituent was further compared to
calculated background or ambient HQs.

3. Additional factors such as frequency of detection, distribution, concentration, and absorption
potential of the chemical also were used to evaluate risk.

V
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G.1.2.5 Uncertainties _1_

The ERA process involves a large number of uncertainties and extrapolations to evaluate potential
risk to ecological receptors. Uncertainties and extrapolations associated with the evaluation of each
site were identified and explained so that risk managers c,an make risk management decisions with
an understanding of how the HQs were developed. Many of the assumptions in the screening-level
ERA process are conservative and result in overestimates of site-specific parameters. The following
uncertainties apply to all sites for the modified ERA.

SUFs. The riskcalculationsassumed thatall receptors lived andfed in thearea of each site at all times.
This will not be true for the upper-trophic-level receptors that have large foraging ranges. Sites3, 4,
11,and 21, are50, 14,5.3, and 7 acresin size, respectively.Based on the assumption of 100 percent site
use, the exposure is overestimated for receptors, such as the red-tailedhawk, that feed over a rangeof
about200 acres (EPA 1993). The actualingestionof ecologicalCOPCs from each site, therefore, will be
muchless thanthe valueused inthe risk calculations.

Dietary Composition. The percent composition and type of prey ingested by the endpoint receptors
were based on nonsite-specific literature studies. Additionally, the models were simplified to assume
a limited diet, such as the raptor diet, consisting of 100 percent California ground squirrels.
Receptors at the facility may use different food sources or have different percentages of available
food sources.

Bioavailability. All ecological COPCs were assumed to be 100 percent bioavailable to all receptors.
Depending on the ecological COPCs and receptor, bioavailability may be significantly less than 100
percent.

Development of TRVs. TRVs and ERVs used in risk calculations were derived from literature
studies. These studies were not conducted on the receptors used in this assessment. TRVs and ERVs
were extrapolatedusing uncertainty factors to account for differences between species. The effect of
this uncertaintycannotbe estimated.

QEs of Ecological COPCs. Studies were not available to develop TRVs for a number of the
constituents and measurement endpoints. The potential effects of these ecological COPCs were
evaluated on a qualitative basis, relying heavily on professional judgment. The potential exists that
these QEs may not have adequatelyjudged the potential effectsof these ecological COPCs.

Surrogate TRVs. The use of surrogateTRV values for some compounds, such as the DDT TRV for
other chlorinated pesticides, increases the uncertainty associated with the evaluation. While every
effort was made to selectconservative TRVs, the effect of this uncertainty cannot be estimated.

Bioconcentration Factors. The use of the logKowto calculate the Bamammalsand the BCFs for
receptors and food items can overestimate the uptake of organic chemicals into the tissues of
organisms and plants.
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Background Concentrations. Another consideration is risk associated with background levels of
_' metals and ambient concentrations of pesticides and PAHs that are not specific to the various sites

but are ubiquitous across Alameda Point. Documentation of background soil and groundwater is
presented in Appendix E of the RI. To place site-specific risks in the proper context, the risks
associated with background and ambient concentrations of chemicals were considered. Areas of the
installation with geologically similar soils that represent a single background data set were
designated as the pink, blue, or yellow areas. These areas correspond with a particular fill event.
Sites 3, 11, and 21 are designated to be in the pink background area, and Site 4 is designated to be in
the blue background area. Additionally, groundwater samples from background areas of Alameda
also were collected. These background samples collected for Alameda underwent statistical analysis, the
results of which are presented in Tables G-17 (the pink soil background area), G-18 (the blue soil
background area), and G-19 (the groundwater background). For soils, the background or ambient
concentration risks, based on the modified ERA exposure assumptions, are presented in Tables G-20
and G-21 for each receptor.

V

v
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TABLEG-l: SPECIALSTATUSSPECIES- PLANTS,FISH,REPTILES,AND
MAMMALS
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,
California

=l

CommonName ScientificName
Plantse CentreCostagoldfields Lastheniaconiugens

SantaCruztarp]ant Holocarphamacradenia
Keliogg'shorkelia Horke/iacuneatasericea

PointReyesbird'sbeak Cordylanthusmaritimuspalustfis
Adobe san]cle Sanicula maritime

Fishb Chinooksalmon,winterrun Oncorhynchustshawytscha
Longfinsmelt Spifinchusthaleichthys
Deltasmelt Hypomesustranspacificus

Cohosalmon Oncorhynchuskisutch
Reptilesc Alamedawhipsnake MasUcophislateraliseuryxanthus
Mammals= Saltmarshharvestmoused ReithrodonomTsraviventfis

San Franciscodusky-footed Neotomafuscipesannectenswoodrat

Townsend's western big-eared Plecotus townsendfi townsendfi
bat

Californiamastiffbat Eumopsperotiscalifomicus
Northern(Stellar) sea lion Eumetopias jubatus

Saltmarshwanderingshrew Sorexvagrenshalicoetes
_, ,, A!amedaIslandmole Scapanuslatimanusparvus

Notes:

= Rareplantspadeslistedaspotent]allyOcCUlTingatAlarnedaPolnL TheseplantswerenotIdentifiedduring
vegatetionsurveysperformedIn1995and1997.

b RarefishspadesthatmayoccurIn theopenwaterareasadjacenttoAlamedaPolnL

= SpeclalstatusspeciesthatmayoccuratAlamedaPolnL

d In 1995,a surveyfor thesaltmarshharwst mousewasconductedtntheWestBeachLandfillWetlandandIn
the RunwayAreaWeUandtoIdentifypolentialreceptorsfor evaluationInecologicalriskassessmentsbeTng
r,onductedbytheNavyfortheIRprogram.NoIndividualswerecaptureddudngthesesurveysof theWest
BeachLandfillWetlandandRunwayAreaWegand.

Reference:
U.S. FlshandWildlifeService(FWS). 1993. UstedandProposedEndangeredandThreatenedSpeciesandCandidate

SpeciesthatMayOccurtntheAreaoftheProposedClosureofNavalAirStation,Alameda,AlamedaCounty,
California(1-1-94-SP-192,December31,1993). EnclosureattachedtoletterfromDaleA.Pierce,FWS,to
JohnH.Kennedy,U.S.DepartmentofNavy.
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TABLE G-2:SPECIALSTATUSSPECIES- BIRDS
EcologicalRiskAssessmentfor Sites3, 4, 11,and21,AlamedaPoint,Alameda,California

CommonName ScientificName
Birdsa Califomialeasttam Sternaantillarumbrowni

AmericanPeregrinefalcon Fa/coperegdnusanatum

Westernsnowyplower,coastal Charadriusalexandrinusnivosus
population
Saltmarshcommonye]lowthmat Geoth/ypistrichassinuosa
Alamedasongsparrow Me/ospizamelodiapusi//ula
Double-crestedcormorant,rookerysites Pha/acrocoraxauritus
Californiablackrail Laterallusjamaicensiscotumicu/us
Californiaclapperrail Ra//usIong]rostrisobsoletus
Caspiantern,nestingcolonies Sternacaspia
Forster'stern, nestln_.qcolonies Sternaforstari
Californiabrownpelican,nestingcolony Pe/ecanusoccidentalisca/ifomicus
Californiahornedlark Eremophi/aalpestrlsactia
Loggerheadshrike Lanius/udovicianus
Califomlagull Laruscalifornicus
Northernharrier,nestingsites Circuscyaneus
Medin Falcoco/urnbarius
Long-billedcurlew,breeding Numeniusamedcuanus

..Burrowingowl,burrowingsites Athenecunicular_a
Commonloon,breeding Gaviaimer
Fork-tailedstormpetrel,rookery Ocanodromafurcata
Americanwhitepelican,nestingcolony Pelicanusan/throrhynchos

_, Clark'sgrebe Aechmophorusclar/di
We.stemgrebe Aechmophorusoccidenta/is
Greatblueheron,rookery Ardeaherodias
Greategret,rookery. Casmerodiusalbus
Snowyegret,rookery Egretathula
Black-crownednightheron,rookery • Nycticoraxnycticorax
Black-shoulderedkite,nesting Elanuscaeruleus
Commonmurre,nestin_lcolony U/_aaal_te

Notes:

" Speclalstatusbirdspeciesandassociatedsensitivehabitats(suchasbreedlng,nesUng,androokery,sites)that
occurormayoccuratAlamedaPolnL

U.S.RshandWildlifeService(FWS). lgg3. UstedandProposedEndangeredandThreatenedSpeciesandCandldale
SpeciesthatmayoccurIntheAreaof the ProposedClosureofNavalAir Station,Alameda,AlamedaCounty,
California(1-1-94-SP-192,December31, 1993). EnclosureattachedtoletterfromDaleA. Pierce,FWS,to
JohnH.Kenpedy,U.S. Departmentof Navy.
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TABLEG-3:TERRESTRIALHABITATSUMMARYFOROU-2BSITES
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

Dominant Observed Animal Relative

Habitat Type. Vegetation Species Occurrence
Site3
UrbanlOmamentalLandscapes Ryegrass(Lo/ium CanadaGoose(Branta Common

spp.);Common canadensis);Amedcan
plantain(P/antago robin(Turdus

sp.);Fennel. migratorius);House
(Foenicu/umvulgate); sparrow(Passer

Sweetclover domesticus);Mourning
(Me/i/otussp.) dove(Zenaida

macrowra)
Site4

Urban/OrnamentalLandscapes None(paved) None NA
Site11
Urban/OmamentalLandscapes None(paved) None NA

Site21

_DisturbedAreas None(paved) • N..one ..... . NA

Note:

NA Not applicable
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TABLE G-4: HIGH TOXICITY REFERENCE VALUES FOR THE CALIFORNIA GROUND SQUIRREL (CITELLUS BEECHEYI)
EcologicalRiskAssessmentForSites3,4, 11,and21,AlamedaPoint,Alameda,California

Literature-based BodyWeight AIIometrically
• EcologicalCOPC highTRV(mglkg- SourceofStudy Study Endpoint of Study convertedhighTRV

day) Sub_ect(g) (mglkg-day)
Metals

Sampleandothers Ondmlckeandothers(1966) Adversereproductioninmice 30 1.23E+00
Aluminum 1.93E+01 (1996)

DecreaseInwaterIntake,kidney
Antimony= 4.70E+00 Navy(1998) Brownandothers(1976) welghtJbodyweightratio,respiratory 110 1.01E+00

effectsinSprague-Dawleyrats
DecreaseinwaterIntake,kidney

Arsenic 4.70E+00 Navy(1998) Brownandothers(1976) weight/bodyweightratio,respiratory 110 1.OlE+00
effectsnSprague-Oaweyrats

Sampleandothers
Barium 1.98E+01 I!996) Bolzel[ecaandothers(1988) Mortalityinfemalerats 350 1.27E+01

Beryllium 6.80E+00 Sampleandothers SchroederandMitchener(1996) (1971) Adversephysiologicaleffectsinrats 350 4.23E+00
SchroederandMItchener IncreaseInyoungdeathsandrunts;failure 31.4 1.75E-01

Cadmium 2.64E+00 Navy(1998) (1971) tobreedInmlca
Sampleandothers Stavenandothers(1976)as

Chromium 1.31E+01 (1996) citedinEisler(198,6) Mortalityinrats 350 8.42E+00
Mellenhauerandothers

Cobalt" 2.00E+01 Navy(1998) (1985) IncreaseIntesUculardegenerationinrats 200 7.57E+00

Copper 6.32E+02 Navy(1998) Hebertandothers(1993) Deoreasedwaterconsumption,body 24.7 3.35E+01weight,andincreasedmodalityinmice

Lead 2.41E+02 Navy(1998) Wise1981 Decreaseinbodyweight,llvsrwelght,and 18.7 9.82E+00
kidney_weightinmice

Decreaseinpairedtestesweight,seminal
Manganese 1.59E+02 Navy(1998) GrayandLaskey(1980) vesicleweight,andpreputialglandweight 29.7 1.00E+01

Inmice

Mercury 4.00E+00 Navy('[998) Wobeserandothers(1976) Adverseeffectsonthe nervoussystemin 187.5 1.43E.00• rats

Molybdenum 2.60E+00 Sampleandothers SchroederandMItchener Reducedreproductivesuccesswitha high 30 1.65E-01(1996) (1971) incidenceofruntsInmice
IncreaseInthenumberandpmpodlonof

Nickel 3.16E+01 Navy(1998) Smithandothers(1993) pupsborndeadordyingshortlyafterbirth 248.6 1.47E.01
duringG1inLoong-Evansrats

Sliver NV NA NA NA NA NA

Vanadium 2.10E+00 Sampleandothers Domlngoandothers(1986) Reproductionin rats 260 1.02E+00(1996)

Zinc 4.11E.02 Navy(1998) Shl[ckerandCox(1968) Decreasedfetusweight;fetalUverweight,andbodywelghtinNulllparousrats 175 1.37E+02
Pesticides

DDTtb 1.60E+01 Nave/(1998) EPA(1995a) Reproductiveeffectsinrats 320 9.421=+00
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TABLE G-4: HIGH TOXICITY REFERENCE VALUES FOR THE CALIFORNIA GROUND SQUIRREL (CITELLUS BEECHEYI)
EcologicalRiskAssessmentForSites3, 4, 11, and21,AlamedaPoint,Alameda,Cailfomta

Literature-based BodyWeight AIIometrically
•EcologicalCOPC highTRV(mglkg- SourceofStudy Study Endpoint of Study convertedhighTRV

day) Subiect(_1) (m_llk_l-day)
PCBse

Decreaseinsurvival/litter;increaseinbirth
TotalPCBs 1.28E+00 Navy(199B) Ltnzey(1987) interval,decrease.numberofyoungper 22.85 6.31E-02

litterInmice
PAHs

HMWPAHsd 3o28E+01 Navy(1998) RlgdonandNeal(1969) Increaseinpulmonaryadenoma 30.5 2.12E+00

LMWPAl-is" 1.50E+02 Navy(1998) Navarreandothers(1991) Decreaseinweightgainduringgestation
period 270.2 7.54E+01

SVOCs

Bis(2-ethyihexyl)phthalate 1.83E+02 Sampleandothers
(1996) Lambandothers(1987) Adversereproduc_eeffectsinmice 30 1.16E+01

n-Nitroso-diphenylamlne NV NA NA " NA NA NA
Pentachlorophenol 2.40E+00 Sampleandothers

(1996) Schwetzandothers(1978) Significantreductioninsurvivalandgrowthin rats 350 1.54E+00
VOCs
2-Butanone NV NA NA NA NA NA

Sampleandothers Noobservedeffectstocriticaliifestages
1,1,1-Tdch]oroethane 1.00E+04 (1996). Laneandothers(1982) (reproduction)ofmice 35 7.36E+02

Sampleandothers
Acetone 5.00E+02 (1996) EPA (1986) Adversephysiologicaleffectsinrats 350 3.20E+02

Benzene 2.64E+02 Sampleandothers Decreasein fetalweights,increase
(1996) NawrotandStaples(1979) maternalmortality,andembryonic 30 1.68E+01

resorption
CarbonDisulfide NV NA NA NA NA NA

Sampleandothers Gonadalatrophyobservedinmaleand 350" 2.631=+01
Chloroform 4.10E+01 (1996) Palmerandothers(1979) femalerats
.Ethylbenzene NV NA NA NA NA NA
Toluene 2.60E+02 Sampleandothers NawrotandStaples(1979) Adverseeffectsonreproductioninmice 30 1.65E+01(1996)
Xylene 2.60E+00 Sampleandothers

(19961 Marksandothers(1982) AdverseeffectsonreproductlonInmice 30 1.65E-01

Noles:

a IndividualTRVnoldmtelope.dforantimony.Basedonarsealr,-TRV.

b DDTtTRV basedon4,4'-DDT;IndWclualTRV=notdeveloped.

= PCBTRV basedonAroclor-1254;IndividualTRVenoldeveloped,

HMWPAl-Isare definedas measuredPAHswitha molecularweightgrealerthan200 a.u.andlndude:benzo(a)lluorane,fluoranlhene,

benzo(k)fluareniheae,benzo(b)f[uaranlhen-,bemza(b)fluoosne,banzo(g,h,I)perylene0chrysene,benzo(a)anthracene,dlbanzo(a,h)anlhracene,
Indeno(1,2,3..cd)pyrene,pyrene,andbeaza{a)pyren_.TRV basedonbemm(a)pyreae.
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TABLE G-4: HIGHTOXICITYREFERENCEVALUES FORTHE CALIFORNIAGROUNDSQUIRREL(CITELLUSBEECHEYI)
EcologicalR[skAssessmentForSites3,4,11,and21,AlamedaPoint,Alameda,California

Nntes(C_ntinued):

" LMWPAHsamdefinedas measuredPAHswitha molecularweightbek_w200a.u., Includingnaphthalene,fluorano,anthracene,phenanthrene,
acenaphthana,and2-methylnaphtheiane.TRV basedonnaphthalene.

a.u. Atomic-unit

COPG Chemicalofpotentieiconcern
DErr Dlchlorodll_enytirichltx,oethane

DDTt Sumofconcentrationsof 4,4'.-dichlorodlphenyldlchloroethane,4,4'-dir.,hlorodfphanyldichloroethena,and4,4'-dichlomdlphenyilfichloroelhane
EPA U.S.Envlmnm_nlalProte_JonAgency
g Gram ,

HMW Highmolecularweight
LMW Lowmolecularweighl

n'_/kg-da¥ Mlmgrampet/d/Qgrampet day

NA Notapplicable
Navy U.S. DepartmentorNe_'
NOAEL Noobservedad_rse effectsleval
NV Novalueawilable

PAll PolynuclearammaUz;hydrocarbon
PCB Po_ychlolftmledb_phenyl
SVOC SemiveiatileorganlQchendcal
TRV Toxicityreferencevalue
VOC Vo/aUle_jan_c chemical

References:
Navy. 199R.'lnte_:mRnalTecf'.'11c_Memorandum.,Derveiopmen!ofTo0ddtyRefere.rpceVa!u_sforConducting__!oq|calRiskAssessmenteizlNavalFadlltiesInCaSfomla;September.
Sample,B.E.,D.M.Opmako,andG.W.Surer,I]. 1996. "ToxicologicalBenchmarksforWildlife:1996Revblon."ESfERKM-_/R3, OakRidgeNationalLaboratory,OakRidge,Tennessee.
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TABLEG-S:LOWTOXICITYREFERENCEVALUESFORTHECALIFORNIAGROUNDSQUIRREL(CITELLUSBEECHEYI)
Eco]oglcalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

Literature-based BodyWeight AIIometrically
EcologicalCOPC lowTRV(mg/kg. SourceofStudy Study Endpoint ofStudy • convertedlowTRV

day) Subject(g) (mg/kg-day)
Metals

Sampleandothers
Aluminum 1.93E+00 (1996) Ondreickaandothers(1966) AdversereproductionInmice 30 1.23E-01

Adverseeffectongrowthrates,survival,

Antimony' 3.20E-01 Navy(1998) Schroederandothers(1968) glycosurla,proteinuda,bloodpressure,tumors,andheartwelghtandadverse 332 1.95E-O1
effectonserumglucoseinfemales(rats)

Adverseeffectongrowthrates,survival,

Arsenic 3.20E-01 Navy(1991]) Schrcederandothers(1966) glycosurla,proteinuda,bloodpressure,
tumors,andheartwelghtandadverse 332 1.95E-01

effectonserumglucoseinfemales(ratsI

Barium 5.10E+00 Sampleandothers
(1996) Perryandothers(1983) GrowthandhypertensionInrats 435 4.01E+00

Sampleandothers SchroederandMltchener
Beryllium 6.60E-01 (lg96) (1971) Adversephysiologicaleffectsinrats 350 4.23E-Ot
Cadmium 6.00E-02 Navy_(1998) Webster(1988) NOAELforaffectsonfetalweight 32.2 4.06E-03

t Sampleandothers

Chmmlum 3.26E+00 (1996) McKenzieandothers(19,58) Phystologlca[effectsinrats 350 2.10E+00
Cobalt !.20E+00 Navy(1996) Domingoandothers(1965) Decreaseinpupgrowthinrats 275 6.13E-01

AdverseeffectonfoodIngestionrate,body
Copper 2.67E+00 Navy(1998) Pocinoandothers(1991) weight,numberofcellsInthe thymus,or 30 1.70E-01

mortalityinmice
AgencyforToxic Adverseeffec.tsonreproductive,

Lead 1.00E+00 Navy(1998) SubstancesandDisease hematological,andneurologicalsystemsIn 208 3.93E-01
Registry(1993) rats

Decreaseinpairedtestesweight,seminal
Manganese 1.37E+01 Navy(1998) GrayandLaskey(1980) vesicleweight,andpreputialglandweight 34.6 9.97E-01

Inmice

Mercury 2.50E-01 Navy(1996) Woboserandothers(1976) Adverseeffectsonthe nervoussystemIn 187.5 8.91E-02rats

Molybdenum 2.60E-01 Sampleandothers SchroederandMltchener Reducedreproductivesuccesswltha high 30 1.65E-02
(!996) (1971) Incidenceof runtsinmice

Increaseinthenumberandproportionof
Nickel 1.33E-01 Navy(1998) Smithandothers(1993) G2pupsborndeador dyingshortlyafter 248.6 6.18E-02

birth
Silver NV NA NA NA NA NA

Sampleandothers
Vanadium 2.10E-01 (1996) Domingoandothers(1986) ReproductionInrats 260 1.02E-01
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TABLEG-5:LOWTOXICITY.REFERENCEVALUESFORTHECALIFORNIAGROUNDSQUIRREL(CITELLUSBEECHEYI) '
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

I Literature-based BodyWeight A[IometricaUy
EcologicalCOPC lowTRV(mg/kg- SourceofStudy Study Endpoint of Study convertedlowTRV

day) Subject(_1) (mg/kg-day)

Metals(Continued) I Hype_ophyandvacuolationof pancre_Uc

Zinc J 9161E+00 Navy(1998) Augheyandothers(1977) isletscellsandfascicolatacellsInthe 25.5 5.25E-01• adrenalcortex
Pesticides

DDTtb I 8.00E-01 Navy(1,998) EPA(1995a) Reproductiveeffectsinrats 320 4.7IE-01
PCBs"

TotalPCBs i 3.60E-01 Navy(1998) SimmonsandMcKee(1992) NOAELfor liverweight,druginduced• sleeptime,orenzymeactivityinmice 20.6 1.61E-02.!
PAHs

HMWPAilsd 1.31E+00 Navy(1998) NealandRigdon(1967) Occurrencesofgastricneoplastsandchangeof lifespaninmice 30.5 8.47E-02

LMWPAHs° 5.00E+01 Navy(1998) NavatToandothers(1991) Increaseinmaternaltoxicity 276.5 2.57E+01
SVOCs

Sampleandothers
Bls(2-ethylhexyl)phthalate 1.83E.01 (1996) Lambandothers(1987) Adversereproductiveeffectsinmice 30 1.16E+00
n-Nltmso_dipheny[amlne_ NV NA NA NA NA IdA

Pentachlorophenol 2.40E-01 Sampleandothers
(1996)............ Schwetzandothers(1976) SignificantreductlOninratsinsurvlva_andgrowth 350 1.54E-01

VOCs
2-Butanone I NV NA NA NA NA NA

1,1,1,-Tdchloreethane 1.00E+03 Sampleandothers Noobservedeffectstocdtiecallifestages
(1996) Laneandothers(1982) (.reproduction)ofmica 35 7.36E+01

Acetone 1.00E+02 Sampleandothers EPA(1986) Adversephysiologicaleffectsinrats 350 6.41E+01(1996)
Decreasein fetalwe]ghts,increase

Benzene 2.64E+01 Sampleandothers NawrotandStapies(1979) maternalmortality,andembryonic 30 1.68E+00
(1996) resorption

CarbonDisulfide NV NA NA NA NA NA
Samp/eandothers Gonadalatrophyobservedinmaleand

Chloroform 1.50E+01 (199.6) Palmerandothers(1979) femalerats 350 9.61E+00
Ethylbenzene NV NA NA NA NA NA

Toluene 2.80E+01 Sampleandothers
{1996} NawrotandStaples(1979) AdverseeffectsonreproductionInmice 30 1.65E+00

Sampleandothers
Xylena 2.10E+00 (1996) Marksandothers(1982) AdverseeffectsonreproductionInmice 30 1.34E-01
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TABLE G-5: LOW TOXICITY REFERENCE VALUES FOR THE CALIFORNIA GROUND SQUIRREL (ClTELLUS BEECHEYI)
Eco]oglcalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

Notes(Continued):

• IndividualTRV not dev_opedforantimony.BaaedonarsenicTRV.

t, DDTITRV basedon4,4'-DDT;ledNidualTRVs nutdeveloped.

= PCBTRV basedonArodor-12r_4;Individual]RVs notdeveloped.

= HMWPAllsaredefinedas measuredPAHswitha molecularwelgh!greaterthan200a,u.andInclude:benzo(a)l_uorane,fluoranthene,

benzo{k),ueranlhena0benzo(b)fluorantbene,bonzo(b)fffmmna,benzo{g,h,i)perylena,chrysene,benzo(a)=mthmcene,dlbenzo(a,h)anthracene,
Indano(l,2,3-cd)pYmne,pymne,andbenzo(a)pyrene.TRV basedonbenzo(a)pyrane_

" LMWP/U-IsamdefinedasmeasuredPAHswitha molecularWeightbelow200a.u., Includingnaphthalene,fluomne,anthracene,phananthrene,
acanaphthene,and2-methylnaphtJ_dena.TRVbas_ on naphlJmlene.

a.u. Atond¢un_

COPC Chemicalofpatenl/alconcern

DDT Dichloredlphonyltdchloroethane

DD'I"t Sumof concentrationsof4,4'-dlchlurndlphenyldlchloraethone,4,4'-dlchlorodlphenyldlchloroethene,and4,4'-dichloredlphenyfld¢hloro_dhane
EPA U.S. En_ro_vnentalPro(ecffonAgency
g G_am

HMW Highmolecularweight
LMW Lowmo_cularweight

mg/kg-day MilligramperIdlogmmperday
NA Natapplicable
Navy U.S.Departmentof Navy
NOAEL Noobservedadverseeffectslevel

NV Novalueavailable

PAH Polynudaararoma_chydrocarbon
PCB Polychlodnatedblpbenyt
SVOC Sam]-volattieorganic
TRV Toxlcrtymremncevalue
VOG Volatilearganlccharnlcal

Rethinks:
Navy. 1998. "lntedmRnnlTechntcalMemorandum,DevelopmentofToxlcityR_erenceValuP.sfor ConductingEcologlcalPJskAsssesmentsatNavalFadlltl=sinCalifornia,"Septemb_.
Sample,B.E_,D.M.Opresko,andG.W. Sutar,11.lgg6. "ToxicologicalBenchmarksfor V_ldlire:lg96 Revision."ESIERiTM-66/R3.OakRidgeNationalLaboratory.OakRidge,Tennessee.
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TABLEG-8:HIGHTOXICITYREFERENCEVALUESFORTHEALAMEDASONGSPARROW(MELOSPIZAMELODIAPUSILLULA)
EcoleglcalRlskAssesmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

Literature-based BodyWeight AIIometdcally
EcologicalCOPC highTRV Sourceof Study Study Endpolnt of Study convertedhighTRV

(m_llkg-day) Subject(g) (mglkg-day)
Metals

Aluminum 1.00E+03 Sampteandothers
(1996) Cardereandothers(1986) AdversempmducUonIntheringeddove 155 1.17E+04

Adverseeffectonliverweight,gtycogen
depEetlon,numberofdaysbetweenpelting

Antimony" 2.20E+01 Navy(1998) Stanley,Jr.,andothers andfirstegg,whole-eggweight,duckling 1,172 2.93E+03(1994) bodyandliverweightsposthatching,
ducklinggrowthrate,andduckling

productioninmallards
Adverseeffectonliverweight,glycogen

depletion,numberofdaysbetweenpaidng

Arsenic 2.20E+01 Navy(1998) Stanley,Jr.,andothers andfirstegg,whole-eggwelght,duckling 1,172 2.93E+03(1994) bodyandliverweightsposthatchlng,
ducklinggrowthrate,andduckling

productioninmallards
Sampleandothers 121 3.64E+02

Barium 4.17E+01 (1996) Johnsonandothers(1980) AdverseeffectsOnchicksmOrtalityin1-day-old
Beryllium NV NA NA NA NA NA

DecreaseInbodyandtestisweight,
hematocdtandhemoglobin;changesin

Richardsonandothers livertraceelementstores;histological 84 5.87E+01
Cadmium 1.04E+01 Navy(1998) (1974) effectstoduodenum,bonemarrow,and

adrenal;increaseInheartweightin the
JapaneseQuail

Sampleandothers Haaseltlneandothers, Reductionofducklingsurvivalinblack - 1,250 7.19E+02
Chromium 5.00E+00 (1996) unpublisheddata ducks
Cobalt NV NA NA NA NA NA

IncreaseIngizzardereslonandfeedto

Copper 5.23E+01 Navy(1998) JensenandMaur[ce(1978) gainratio,increaseInrelativegizzardand 409 1.97E+03proventdculusweightinCobbbroiler
chicks

Lead 8.75E.00 Navy(1998) EdensandGadlch(1983) DecreaseeggproductionInadultchickens B0O 7.36E.02

Manganese 7.76E+02 Navy(1998) LaskeyandEdens(1985) EffectonserumtestosteronelevelsIn• Japanesequail 196.5 1.2IE+04
Mercury 1.SOE-01 Navy(1998)...... HeinzandLocke(1976) Reproductiveeffects,inmallards 1,000 1.98E+01

Sampleandothers
Molybdenum 3.53E+01 (1996) CainandPafford(1981) ReproductiveeffectsInchickens 1,500 6.32E+03
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TABLE G-6: HIGH TOXICITY REFERENCE VALUES FOR THE ALAMEDA SONG SPARROW (MELOSPIZAMELODIA PUSILLULA)

EcologicalRiskAssesmentforSites3, 4, 11, and21, AlamedaPoint,Alameda, California

r

Literature-based Body Weight AIIomatrically
Ecological COPC high TRV Source of Study Study Endpoint of Study converted high TRV

(mg/kg-day) Subject (g) (mg/kg-day)
Metals (Continued)

Nickel 5.52E+01 Navy(1998) Cainand Pafford(1981) Decreasein length:weightratioof
humerusat 30 daysinthe mallard 580 3.16E+03

Silver NV NA NA NA NA NA

Vanadium 1.14E+02 Sampleandothers
(1996) White and Dieter(1978) Adverseeffectson mortality,bodyweight, 1,170 1.51E+04and bloodchemistryin mallards

Decreaseinbodyweightat4O days,
decreasein gonadweight,decrease in

Zinc 1.72E+02 Navy(1998) Gasawayand Buss(1972) organto bodyweight ratio(pancreas,
adrenal,and kidney),decreasesIn 955 1.79E+04

pancreasand liverweight,leg paralysis,
and diarrheain mallard

Pesticides

• DDTt© I 1.50E+00 Navy (1996) Heathand others(1959), as
citedIn EPA 1995) RepmducUveeffects inmallards 1,000 1.65E+02I

PCBsd

TotalPCBs ] 1.27E+00 Navy (1998) BdttonandHuston(1973) DecreaseInhatchabllltyin chickens 1715.4 2.67E+02
PAHs

HMW PAHs" ,I NV NA NA NA NA NA

LMW PAHsf I NV NA NA NA NA NA
SVOCs

Sampieand others
Bis(2-ethylhexyl)phthalata 1.10E+01 (i996) Peakal! (! 974) Adverse.reproductiveeffectsin doves !55 3.28E+00
n-NIb'oso-diphenylamlne NV NA NA NA NA NA
Pentachlorophenol NV NA NA NA NA NA
VOCs

2-Butanone NV NA NA NA NA NA
1,!,l-Tdchloroethane NV NA NA NA NA NA
Acetone NV NA NA NA NA NA

Benzene ...; NV NA NA NA NA NA
•Carbon disulfide NV ' NA NA NA NA NA
Chloroform NV NA NA NA NA NA

Ethylbenzene NV NA NA NA NA NA
Toluene NV NA NA NA NA NA

,.X.ylene NV NA NA NA NA NA
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TABLEG-6:HIGHTOXICITYREFERENCEVALUESFORTHEALAMEDASONGSPARROW(MELOSPIZAMELODIAPUSILLULA)
EcologicalRiskAssesmentforSites3, 4, 11,and21,AlamedaPolnt,Alameda,Califomla

Notes:

• IndividualTRV notdevelopedforonllmony.Basedonamenk=TRV.
" TRV ofthesecompoundsbasedon4,4'--DDT;IndividualTRV no_developed.

= DDTITRV basedon4,4'..DDT;IndividualTRVsnotdev_oped.

= PCBTRV basedonAmdor-1254;IndividualTRVsnotdeveloped.

• HMWPAHsaredefinedas measuredPAHswilha molecularweightgreaterthan200 a.u.andInclude:benzo(a)fluorene,fluomnthene,

benzo(k)liuoranthene,benzo(b)fluoranthena,benzo(b)fluorene,benzo(g,h,1)perytene,chtysene,benzo(a)anthracene,dibenzo{a,h)anthracone,

Indeno(1,2,3-_l)pyrene,pyrens,andbenzo(a)pyrene.TRV basedonbenzo(a)pyrene.

t LMWPAH,=amdefinedasmeasuredPAH=witha molecularwelghtbelow200a.u., includingnaphth_ene,fluorene,enthmcene,phenanthrene,

acenaphthene,and2.methylnaphthalena.TRVbasedon naphthalene.

a.u. Atomicuell

COPC " Chemicalofpolentlalconcern
DDT DfddomdiphenyI_chkaroethane

DDT! Sumofconcanlmllonsof4,4'--dlchlomdlphenyfdlchloroelhane,4,4'-otc,hloredlphenyldlchi,,roetheae,and4,4'.-dichlorodlpbenyltdddoroethene
EPA U.S.Envfi'onmentalPmtecUanAgency

g Gram

HMW Highnmlesularweight
LMW LowmolecularWeight

mg/kg-day Milligramperkilogramperday
NA Notapplicable
Navy UoS.DepartmentofNavy
NOAEL" Noobservededvemeeffectslevel
NV " Nova_ueavailable

PAH Pelynudeararomellchydrocarbon
PCB Polychlorinatedblphanyl

SVOC Semi-volallleolgenl€ chemlc=d
TRV Toxicityreferencevalue
VOC Volallteorganlcchemical

Rere_n=s:
Navy. 1998. flntedmFinalTechnicalMemorandum,DevelopmentofToxldtyReferenceV=duesforConductingEcologicalRl,=kAssessmentsat NavalFacgitiasInCalif0mla."Septemhar,

Sample,B.F_,D.M°Opresko,andG.W. Sotar,II. 1996. "ToxicologicalBenchmarksforWildlife;1996Revision."ES/ERGM-B6/R3.OakRidgeNationalLaboratory.OakRidge,Tennessee.
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TABLE G-7: LOW TOXICITY REFERENCE VALUES FOR THE ALAMEDA SONG SPARROW (MELOSPIZA MELODIA PUSILLULA)
EcologicalRiskAssesmentforSites3, 4, 11, and21,AlamedaPoint,Alameda,California

Literature-based BodyWeight 'Allometrically
EcologicalCOPC lowTRV SourceofStudy Study Endpoint of Study convertedlowTRV

(mg/kg-day) Sub,iect (g) (mglkg.day)
Metals

Aluminum 1.10E+02 Sampleandothers
(1996) Carriereandothers(1996) Adversereproductioninthedngeddove 155 1.29E+03

Adverseeffectonliverweight,glycogen
depletion,numberofdaysbetweenpaldng

Antimony= 5.50E+00 Navy(1996) Stanley,Jr.,andothers andf_rstegg,whore-eggweight,duckling(1994) bodyandliverweightsposthatchlng, 1,172 7.32E+02
ducklinggrowthrate,andduckling

productioninmallards
Adverseeffecton liverweight,glycogen

depletion,numberofdaysbetweenpairing

Arsenic 5.50E+00 Navy(1995) Stanley,Jr.,andothers andfirstegg,who/e-eggweight,duckling• 1,172 7.32E+02(1994) bodyandliverweightsposthatchlng,
ducklinggrowthrate,andduckling

productioninmallards
Sampleandothers

Barium 2.08E.01 (!996) Johnsonandothers(1960) Adverseeffectsonmodall_In1..day-oldchicks 121 1.B1E+02
.Beryllium NV NA NA NA NA NA

Noobservedadverseeffectlevelforblood
Cadmium 8.00E-02 Navy(1998) Cainandothers(1953) chemistryInmallards 798.5 6.72E+00

Sampleandothers Hease]tineandolh_rs, Reductionofducklingsurvivalinblack 1,250 1.44E+02
Chromium 1.00E+00 (1996) unpublisheddata ducks
Cobalt NV NA NA NA NA NA

Copper 2.30E+00 Navy(1998) Norvellandothers(1975} Adverseeffectsonweightgaininboilers 639 1.48E+02

Decreaseinfemaleeggproductionand

Lead 1;40E--02 Navy(1998) Edensandothers(1976) plasmacalcium;decreaseinmaletestlcularandliverwelghtinJapanese 103 1.01E-01
quail

Lead(Alternate) 3.85E+00 Sampleandothers Pattee(1984) Adversereproductiveeffectsinthe 130 3.66E+01
(1995) Americankestral

Effecton-serumtestosteronelevelsin
Manganese 7.75E+01 Navy(1998) LaskeyandEdens(1965) Japanesequail 190.5 1.21E+03

Mercury 3.g0E-02 Navy(1998) Heinz(1974,1975,1976,
and1979) ReproductiveeffectsInmallards 1,000 4.29E+00

Molybdenum 3.50E+00 Sampleandothers
(!9.96) CainandPafford(1981) Reproductiveeffectsinchtckens 1500 6.26E+02

Adverseeffects,suchastremorsand
Nickel 1.36E+00 Navy(1998) CainendPafford(1981) edema,in toeandlegjointsofmallards 613.75 8.45E+01
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TABLE G-7: LOW TOXICITY REFERENCE VALUES FOR THE ALAMEDA SONG SPARROW (MELOSPIZA MELODIA PUSILLULA)
Silver ! NV NA NA NA NA NA
EcologicalRiskAssesmentforSites3,4,.11,and21,AlamedaPoint,Alameda,Califomla

Literature-based BodyWeight Allometrically
EcologicalCOPC lowTRV Sourceof Study Study Endpolnt of Study convertedlowTRV

(mg/kg-day) Subject(g) (mg/kg-day)
Metals(Continued)

Vanadium 1.14E+01 Sampleandothers Adverseeffectsonmortality,bodyweight,
(1996) WhiteandDieter(1978) andbloodchemTstryInmallards 1,170 1.51E+03

DecreaseInbodyweightat40 days,
decreaseingonadweight,decreasein

Zinc 1.72E+01 Navy(1998) GasawayandBuss(1972) organto bodyweightraUo(pancreas, 955 1.79E+03adrenal,andkidney),decreasesin
pancreasandliverweighl_legparalysls,

anddiarrheaInmallards
Pesticides

DDTt= I 9.00E-03 Navy(1998) Andersonandothers(1975,1977,ascitedInEPA1995) Reproductiveeffectsinpelicans 3,500 4.45E+00I
PCBsd

TotalPCBs 9.00E-02 Navy(1998) PlatonowandRelnhart(1973) Decreaseineggproductioninchickens 800 7.57E+00
PAHs
HMWPAHsa NV NA " NA NA NA NA
LMWPAHSf NV NA NA NA NA NA
SVOCs

Bis(2-ethylhexyl)phthalate[ 1.10E+00 Sampleandothers

I (1996) Peaka[i(1974) Adversereproductiveeffectsindoves i55 3.28E-01
n-Nikoso-di,ohe,nylamlne _, NV NA NA NA NA NA
Pentachlorephenol NV NA NA NA NA NA
VOCs
2-Bulsnone NV NA NA NA NA NA
1,1,1-Tdchloroethane NV NA NA NA NA NA
Acetone NV NA NA NA NA NA
Benzene NV NA NA , NA NA NA
Carbondisulfide NV NA NA NA NA NA
Chloroform NV NA NA NA NA NA
Ethylbenzene NV NA NA NA NA NA
Toluene NV NA NA NA NA NA
Xylene NV NA. NA NA NA NA
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TABLE G-7: LOWTOXICITY REFERENCEVALUES FORTHE ALAMEDASONGSPARROW(MELOSPIZAMELODIAPUSILLULA)
EcologicalRiskAssesmentforSites3, 4, 11,and21, AlamedaPoint,Alameda,Ca[ifomia

Notes:

• IndividualTRV notdevelopedforantimony.BasedonamanlcTRV.

= TRV of thesecompoundsbasedon4,4'-DDT;IndividualTRV notdeveloped.

" DDTtTRV basedon4,4'-DDT;IndividualTRVsnotdeveloped.

a PCBTRV basedonAroalor-1254;individualTRVanotdeveloped.

• HMW PAl-isaredefinedas measuredPAHswitha molecularweightgreaterthan200a,u.andInclude:benzo(a)lluorene,fluoranthane,

benzo(k)fluoranthane,benzo(b)tiuoranthene,.benzo(b)gnomne,ben,z_g0h,I}mlq_ena,ch_sene+banzo(a)anthracane,€llbenza(a,h|anthracane,
lndeno(1,2.,3-cd)pyrene,_e, andberBo(a)pyrane.TRV basedanbenzo(a)pyn=ne.

r LMWPAilsarede6ned=asmeasuredPAHswitha molecularweightbelow200a.u., Includingnaphthalene,fluomna,anthracene,phenanlhmna,
acenaphtherm,and2-methylnaphthalene.TRV basedonnaphthalene.

a.u. Atomicunit

COPC Chemicalof pe(antfalconr.=-n
DDT Dichloz'edlphanylldchlomethane

DDTt Sumof concerdredonsof4,4'-dlddorodlphanyldlchloroethane,4,4'-di_lomdlphanyldichloroethene,and4,4'-dlddorodlphenyltrlch]oroethane
EPA U.SoEnvironmenlalProtectionAgency
g Gram

HMW Highn',,Q'acuJarweight

LMW Lowmoleoularweight

mg/kg-day Milligramper Idlograrnperday
NA Not appllc_le
Navy U.S. DepartmentofNavy
NOAEL NoobservededvameeffectsleveJ
NV Novalueavat]able

PAH Polynualesraromatichydrocarbon
PCB Polycldodnatedblphenyl
5VOC Samlvokdlleorganicchemical
TRV Toxldtyrerere.cavalue
VOC Volalilaorganicchendca]

Refmncem
Navy. 1998. "lntedmFinalTechnicalMemorandum,DevelopmentofToxicityReferenceValuesforCondu_ngEcalogl,'_lRiskAssessmenlsatNavalFadlltiesInCatifomla."September.
Sample,B.E.,D.M. Opresko,andG.W. Surer,I1:1996. "ToxicologicalBenchmarksfor Wild0fe:lgg8 Revision."ES/ER/TM-B6/R3.OakRidgeNaUona]Laboratory.OakRidge,Tennessee.
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TABLE G-8: HIGH TOXICITY REFERENCE VALUES FOR THE AMERICAN ROBIN (TURDUS MIGRATORIUS)
EcologTcalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

= '......... Litera--tUre-based .......... BodyWeight ,&Jlometrlcally
EcologicalCOPC highTRV SourceofStudy" Study Endpoint of Study convertedhighTRV

(mg/kg_.-day) Subject(g) (mglkg-day)..
Metals

Alumtnum 1.00E+03 Sampleandothem
(19961 Can'ieraandothers(1986) Adversereproductioninthedngeddove 155 2.18E+03

Adverseeffectonliverweight,glycogen
depletion,numberofdaysbetweenpairing

Stanley,Jr.,andothers andfirstegg,whole-eggweight,duckling i,172 5.44E+02
Antimony= 2.20E+01 Navy(1998) (1994) bodyandliverweightsposthatchlng,

ducklinggrowthrate,andduckling
productiontnmallards

Adverseeffectonfiverweight,glycogen
depletion,numberofdaysbetweenpaidng

Stanley,Jr.,andothers andfirstegg,whole-eggweight'du_ling 1,172 5A4E+02
Arsenic 2.20E+01 Navy(1998) (1994) bodyandliverweightsposthatching,

ducklinggrowthrate,andduckling
productionin mallards

Sampleendothers Johnsonandothers(1980) Adverseeffectsonmortalityin 1-day-old 121 6.75E+01Barium 4.17E+01 (_IggT) chicks
Beryllium NV NA NA NA NA NA

Decrease(nbodyandtestisweight,.
hematocdtandhemogJobin;changesin

Richardsonandothers livertrace,elementstores;hlstoIoglcal 84 1.09E+01
Cadmium 1.04E+01 Navy(1998) (1974) effectstoduodenum,bonemarrow,and

adrenal;increaseinheartweightinthe
. Japanesequail

Chromium 5.00E+00 Sampleandothers HaaseWneandothers, Reductlonofducklingsurvivalin black
(1996) unpublisheddata ducks 1,250 1.33E+02

Cobalt NV NA NA NA NA NA
Increaseingizzarderosionandfeedto

Copper 5.23E+01 Navy(1998) JensenandMaurice(1978) gainratio,IncreaseInrelativegizzardand 409 3.65E+02proventdculusweightInCobbbroller
chicks

Lead 8.75E+00 Navy(1998) EdensandGarlich(1983) Decreaseeggproductioninadultchickens 800 1.37E+02

Effectonserumtestosteronelevelsin 196.5 2.25E+03
Manganese 7.76E+02 Navy(1998) Lasi(eyandEdens(1985) Jap,anesequail
Mercury 1.80E-01 New/(1998). HeinzandLocke(.1.97_6). Reproductiveeffectsinmallards 1,000 3.67E+00

Sampleandothers
Motybdenum 3.53E+01 (1998) CainandPafford(1981) Raprodu_veeffectsInchickens 1,500 1.17E+03

DecreaseInlength:weightratioof humerus 580 5.86E+02
Nickel 5.52E+01 Navy(1998) CainandPafford(1981) at30daysinthemallard
Silver NV NA NA NA NA NA

_o_ _.eRA_a.4, .,a_2_ Page 1 of 3



TABLEG-8: HIGH TOXICITY REFERENCE VALUES FOR THE AMERICAN ROBIN (TURDUS MIGRATORIUS)
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

..... J Literature.based .... ..... BodyWeight Afi'ometrically....
EcologicalCOPC highTRV SourceofStudy Study Endpoint of Study convertedhighTRV

(mglkg-day) Subject(g) (mg/kg-day)
Metals(Continued)

Sampleandothers 1,170 2.81E+03
Vanadium 1.14E+02 (1996) WhiteandDieter(197B) AdverSeandeffeCtSbloodchemistry°nmortalitY,inmallardsb°dyweight,

Decreaseinbodyweightat40 days,
decreaseingonadweight,decreasein

Zinc 1.72E+02 Navy(1998) GasawayandBuss(1972) organtobodyweightratio(pancreas, 955 3.32E+03adrenal,andkidney),decreasesin
pancreasandilverweight,legparalysis,

anddiarrheainmallard
Pesticides

DDTt= 1.50E+00 Navy(1998) Heathandothers(1969),as
citedinEPA1995). Reproductlveeffectsinmallards 1,009 3.06E+01

PCBsd
TotalPCBs I 1.27E+00 Navy(1998) BdttonandHuston(1973) Decreasein hatchabilitYinchickens 1715.4 4.95E+01
PAHs
HMWPAHs= ! NV NA NA NA NA NA
LMWPAHst I NV NA NA NA NA NA
SVOCs

T SampteandothersBia(2-ethylhexyl]phthalatet 1.10E+01 Peakall(1974) AdversereproductiveeffectSindoves 155 2.40E+01I (19_)
n-Nitreso-diphenylamlnet NV NA NA NA NA NA
Pentachlomphenol I NV NA NA NA NA NA
VOCs
2-Butanone NV NA NA NA NA NA
1,1,1-Tdchloroethane NV NA NA NA ' NA NA
Acetone NM NA NA NA NA NA
Benzene NV NA NA NA NA NA
Carbondisulfide NV NA NA NA NA NA
Chloroform NV NA NA NA NA NA
Ethylbenzene NV NA NA NA NA NA
•Toluene NV NA NA NA NA NA
Xylene NV NA NA NA NA NA

Notes"

• IndividualTRV notdevelopedforantimony.BasedonarsanlCTRV.
b TRV of thesecompoundsbasedon 4,4'-DDT;]ndlvldualTRV riotdeveloped.

© DDTtTRV basedon4,4'-.DDT:IndividualTRVsnotdeveloped.



( ( (

TABLE G-8: HIGHTOXICITY REFERENCEVALUESFOR THE AMERICANROBIN(TURDUSMIGRATORIUS)
EcologicalRiskAssessmentforSites3,4, 11,and21,AlamedaPoint,Alameda,California

PCBTRV basedonArocJor-1254;individualTRVanatdeveloped,

-Notes(Continued}:

= HMWPAHsaredefinedasmeasuredPAll-,witha molecularwelghtgreaterthan200 a.u.andInclude:benzo(a)fluorene,fluomnthene,

beezo(k)lluoranthene,benzo(b)tluoranihene,benz_b)fluorene,benzo(g,h,I)perylen=,chrysene,benzo(a)anlhracene,dlbanzo(a,h)anihracatle,

Indena(l,2,3-cd)pymne,pyrene,andbenzo(a)pymne.TRV basedonbenzo(e)pymna.
f LMWPAilsaredefinedas measuredPAHswitha molecularweightbelow200 a,u., includingnaphthalene,Iluomna,anthracene,phenanihrene,

acenaphthena,and2-methylnaphlhalene.TRV basedon naphthalene.

a.u. Atomicunit

COPC _hmT_lr'-=_of potentialconcern
DDT DIchlarodlphenyitdchloro_hane

DDTt Sumofconr..sntrationsof4,4'-dlchloredlphenyldfchloteethane,4,4'-dichlorod_henyldichlomethena,and4,4'-dichlorodlphenyltdchlomathane
EPA U.S. EnvironmentalProtectionAgency
g Gram

HMW Highmolecularweight

LMW Lowmolecularwright
mglkg-day Milligramperkilogramperday
NA Notapplicable

Navy U.S.DepadmentofNavy
NOAEL Noobservedadverseeffeclslevel

NV Novalueavalla_e
PAH Polynucleerarorn_i'chydrocarbon

PGB Polychlodnatedblphenyl
SVOC Semivolatlleorganlachemical
TRV Tax[dryreferencevalue
VOC Volatileorganicchem.tcal

Rere_n_s:
Navy. 199& "InterimRnal TechnicalMemorandum,DevelopmentofToxicityReferenceValuesfor ConductingEcnioglcelRiskAssassmenlsatNavalFadllllasInCalifornia."September. -
Sample,B.E, D.M.Opreske,andG.W. Surer,I1.19gg."ToxIcologlcalBanchrnarksfor Wildlife:1996Revision."ES!ER/TM-fi6/R3.OakRidgeNeUonalLaboratory.OakRidge,Tennessee.

App=_,o,eRA_ _te_,4,_, a,,ezl Page3 of 3
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TABLE G-9: LOWTOXICITY REFERENCEVALUES FORTHE AMERICANROBIN(TURDUSMIGRATORIUS)
Ecological Risk Assessmentfor Sites3, 4, 11, and 21,AlamedaPoint,Alameda, California

Literature-based Body Weight AIIometrically

Ecological COPC low TRV Source of Study Study Endpoint of Study converted low TRV
I (mg/kg-day) Subject (g) (mglkg-day)

Metals

Aluminum 1.10E+02 Sampleandothers Carriersandothers(1986) Adversereproductionin th_ringeddove t55 2.39E+020996)
Adverseeffect onliverweight, glycogen

depiction,numbczofdaysbetweenpairingand

Antimony_ 5.50E+00 Navy(1998) Stanley,Jr.,andothers{1994)firstegg,whole-eggweight,ducklingbodyand I;172 1.36E+02
liverweightsposthatching,ducklinggrowth
rate,andducklingproductioninmallards

Adverseeffectonliverweight,glycogen
depiction,numberofdaysbetweenpairingand

Arsenic. 5.50E+00 Navy (1998) Stanley, Jr.,and others (1994) firstegg, whole-egg weight, ducklingbody and 1,172 1.36E+02
liverweights posthatching, duckling growth
rate,and ducklingproductionin mallards

Barium 2.08E+01 Sample andothers Johnsonandothers (1960) Adverse effects on mortalityin 1-day-old 121 3.37E.01
(1996) chioks

Beryllium NV HA NA NA NA NA
Noobservedadvers_effectleve|forblood

Cadmium 8.00E-02 Navy (1998} Cainand others (1983} chemistry in mallards 798.5 1.25E+00

Chromium 1,00E.00 Sample and others Hnaseltineand others, Reductionof duckling survivalin blank dusks 1,250 2.67E+01
(1996) unpublished data

•Cobalt NV HA HA NA NA NA

Copper 2.30E+00 Navy.(1998) Norvell andothers (1975) Adverse effects on weight gain in boilers 639 2.74E-H}l

De=ease in female egg productionand plasma
Lead 1.40E-02 Navy (1998) Edensand others (1976) calck]m;decreasein male testieulm"andliver 103 1.87E-02

Weightin Japaanse quail

Sampleandothers Pattec (1984) Adversereproductive effects in the American 130 6.79E+00
l.,¢ad (Alternate) 3.85E+00 (1996) kestrel

Effecton serum testosteronelevels in Japanese 196.5 Z25E+02
Manganese 7.76E+01 Navy (1998) LaskeyandEdens (1985) quail

Mercury 3.90E-02 Navy (1998) Heinz (1974, 1975, 1976,and Reproductive effects in mallards 1,000 7.96E-01
1979)

Sample andothers Cain and Pafford(1981) Reproductive effects in chickens 1500 1.16E+02
Molybdenum 3.50E+00 (1996)

Adverseeffects, such as tremorsandedema,in 613.75 1.57E+01
. Nickel 1.38E+00 Navy (1998) Cainand Pafford (1981) toe andleg joints of mallards

Silv_ i NV NA NA NA NA NA

AppenOixG,ERAfotSlles3,4, 11,and21 . Page 1 of 3 "



TABLE G-9:LOW TOXICITYREFERENCEVALUES FORTHEAMERICANROBIN (TURDUSMIGRATORIUS)
Ecological RiskAssessmentforSites3, 4, 11, and 21,Alameda Point,Alameda,Califomla

I Literature-based Body Weight AIIometricaily
Ecological COPC low TRV Source of Study Study Endpoint of Study converted low TRV

(m_kg"day) Subject (9) (m_lk_l-day)
Metals (Continued)

Vanadium 1.14E.01 Sample andothms White andDieter (1978) Adverseeffects on mortality, body weight, and
(1996") blood rh_nJstryin mallards 1,170 2.81E+02

Decreasein body weight at40 days,de_¢
in gonadweight,decreaseinorgantobody

Zinc 1.72E+01 Navy (1998) Gasawayand Buss (1972) weightratio(pancreas,adrenal,andkidney), 955 3.32E+02
decreasesin pancreasand liverweight, leg

paralysis,anddiarrhea in mallards
Pastiddes '

DDTt= 9.00H-D3 Navy (1998) Anderson andothers (1975, Reproductiveeffects in pelicans 3,500 8.26E-01
1977,as cited in EPA I995)

robs"
Total PCBs J 9.00E-02 NaW (1998) Platonowand Rekthart (1973) Decreaseine_g prodoellon in chickens 800 1.41E-I-00
PAHq

HJViW PAHs e [ NV NA NA NA NA NA

LMW PAHsr I NV NA NA NA NA NA
SVOCs

SampleandotbcTs
Bis(2-.ethyih¢_l)ph_ttlnte I.l 0E+00 (1996) Peakall (1974) Adverse reproductiveeffects in doves 155 2.40E+00
n-Nitroso-diphenylamine NV NA NA NA NA NA
Pentnchlorophenol NV NA NA NA NA NA
VOCs

2-Butanone NV NA NA NA NA NA
1,1,1-Trichloro_.than¢ NV NA NA NA NA NA
Acetone NV NA NA NA NA NA
Benzene NV NA NA NA NA NA
Carbon disulfide NV NA NA NA NA NA
Chloroform NV NA NA NA NA NA
Ethylbenzene NV NA NA NA NA NA
Toluene NV NA NA NA NA NA
Xyl_rl¢ I NV NA NA NA NA NA

Notes:

" IndividualTRV notdeveloped for antimony. Based on arsenicTRV.

b TRVof thesecompoundsb,_edon4,4'-DDT;individualTRVnatdeveloped.

€ DDTt TRV based on4,4'-DDT; individual.TRVsnot developed.

_pe_xG.ERA_rS_r.3,€.,I,.m2; Page2 of 3
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TABLE G-9: LOWTOXICITY REFERENCEVALUES FOR THEAMERICANROBIN (TURDUSMIGRATORIUS)
Ecological RlskAssessmentfor Sites3, 4, 11, and 21, AlamedaPoint,Alameda,California

d PCBTRV basedonAxoclor-1254;individualTRVsnotd_elop_d.

Notes (Continued):

' HMW PAHs are definedas measured PAHswith nmolecular weightgreaterthan200 ,.u. and include:henzo(a)fluorene,fluoranthene,
benzo(k)fluornnthene,benzo(b)fluoranthcne,bcnzolb)fluorene,benzo_,h,i)pcrylcne,chrysene,b¢nzc(a)anthrncene,dibenzc(n,h)anthraccne,
indean(],2,3-cd)pyrene,pyrcne,andhcnzo(n)pyrene.TRV basedonhenzo(a)pyrene.

r LMWPAIls ate definedas measuredPAils with amolecularweight below 200 a.u., includingnaphthalene,flunrene,anthracene,phenanthrene,
aceanphthene,and2-methylanphtbalene.TRV basedonnaphthalene.

a.u. Atomic unit

COPC Chemical or'potentialconcern
DOT Dichlorodiphenyltrichlornethan¢
DDTt Sum of concentrntionsof4,4'-dichlorodiphenyldichloro_thane,4,4'-dichlorodiphenyldichlovaeth,,ne,and4,4'-dichlarodiphenyllrichloroethane
EPA U.S. Envirnnmcntal ProtectionAgency
g Grnm

HMW High molecular weight
LMW Low molecular weight
mg/kg-day Mflligrnmper kilogramper day
NA Not applicable
Navy U.S. Departmentof Navy
NOAEL No observedadversectTecls1€v€1
NV No value nvail.ble

PAH Polynuclgararomati_hydrocarbon
PCB PolychIorinat_dbiphenyl
SVOC Semivniatileorganicchemical
TRV Toxidty referencevalue
VOC Volatile organicchemical

References: Navy. 199& "InterimFinal Technical Memorandmn,DevcJopmentofToxi_ty Referen_ Values for ConductingEcologicalRisk Assessments nt
Naval Facilitiesin California." September.

Sample, B.E., D.M. Opresko,and G.W. Surer,II.1996. "ToxicologicalBenchmarksfor Wildlife: 1996Revision." ES/EPJTM-B6/R3.OakRidge
NntionalLaboratory.OakRidge, Tennessee.



TABLE G-10: HIGH TOXICITY REFERENCE VALUES FOR THE RED-TAILED HAWK (BUTEO JAMAICENSIS)
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

I Literature-based BodyWeight AII0metricaJly
EcologicalCOPC highTRV Sourceof Study Study Endpoint of Study convertedhighTRV

(m_llkg-day) Subject(g) (mglkg-day)
Metals

Sampleandothers
Aluminum 1,O0E+03 (1995) Cardsreandothers(1986) Adversereproductioninthedngeddove 155 9.22E+01

Advemeeffectonliverweight,gJycogen
deptetlon,numberofdaysbetweenpalrlng

Antimony_ 2.20E+01 Navy(1998) Stanley,Jr.,andothers andfirstegg,whole-eggweight,duckling(1994) bodyandliverwelghtsposthalc.hlng, 1,172 2.30E+01
ducklinggrowthrate;andduckling

productioninmallards
Adverseeffectonliverweight,gJycogen

depletion,numberofdaysbetweenpatting

Arsenio - 2.20E+01 Navy(1998) Stanley,Jr.,andothers andfirstegg,whole-eggweight,duckling 1,172 2.30E+01(1994) bodyandliverweightsposthatching,
ducklinggrowthrate,andduckling

. productioninmallards
Sampleandothers

Beduin 4.17E+01 (1996) Johnsonandothers(1960) AdverseeffectsOnchicksmOrtalttyin1-day-old 121 2.86E+00
_Beryllium NV NA NA NA NA NA

DecreaseinbodYendtestisweight,
hematocdtandhemoglobin',changesin

Richardsonandothers ilvertraceelementstores;histologlcal 84 4.61E-01
Cadmium 1.04E.01 Navy(1998) (1974) effectstoduodenum,bonemarrow,and

adrenal;increaseInheartweightinthe
Japanesequail

Chromium 5.00E+00 Sampleendothers Haaseltlneandothers, •Reductionofducklingsurvivalinblack
(1996) unpublisheddata ducks 1,250 5.84E+00

Cobalt NV NA NA NA NA NA
!- Increaseingizzarderosionandfeedto

copper 5.23E+01 Navy(1998) JansenandMaudce(1978) gainratio,increaseinrelativegizzardandproventdculusweightInCobbbroiler 409 1.54E+01
chicks

Lead 8,75E+00 Navy(1998) EdensandGadich(1983) DecreaseeggproductionInadultchickens 800 5.78E+00

Manganese 7.78E+02 Navy(1995) LaskeyandEdens(1985) Effectonserumtestosteronelevelsin
Japanesequail 196.5 9.51E+01

Mercury 1.80E-01 Navy..(.1998) HeinzandLocke(1976) ReproducUveeffectsInmallards "[,000 1.55E-01

Molybdenum 3.53E+01 Sampleandothers
.....(19961 CainandPalford(198"JJ ReproductiveeK'ectsinchickens 10500 4.96E+01

Decreasetnlength:weightratioof 580 2.48E+01
Nickel 5,53E+01 Navy(1998) CainandPafford(1981) humerusat30daysInthemallard
Silver NV NA NA NA NA NA

•qp_,_xG,_.P_=_a,4.11,a.d21 Page1 of3
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TABLE G-10: HIGH TOXICITY REFERENCE VALUES FOR THE RED-TAILED HAWK (BUTEO JAMAICENSIS)
EcoEogicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

t Literature-based BodyWeight AIIometrically
EcologicalCOPC highTRV SourceofStudy Study Endpolnt of Study convertedhighTRV

(mg/kg-day) Subjec.,t(g) (mg/kg-day)
Metals(Continued)

Vanadium 1.14E+02 Samp]eandothers
(1996) WhiteandDieter(1978) Adverseeffectsonmortality,bodyweight, 1,170 1.19E+02andbloodchemistryInmallards

DecreaseInbodyweightat40days,
decreaseingonadweight,deoreaseIn

Zinc 1.72E+02 Navy(1998) GasawayandBuss(1972) organtobodyweightratio(pancreas,adrenal,andkidney),decreasesIn 955 1.41E+02
pancreasandliverweight,legparalysis,

anddlarrheaInmallardducks
Pesticides

Heathandothers(1969),as ReproducUveeffectsinmallards 1,000 1.30E+00
DDTt= 1.50E+00 Navy(1998) citedfnEPA1995)
PCBsd

TotalPCBs I 1.27E+00 Navy(1998) BrlttonandHuston(1973) Dec#easeinhatchabl]ltyinchickens 1715.4 2.10E+00
PAHs
HMWPAHse NV NA NA NA NA NA

•LMWPAHsr NV NA NA NA NA NA
SVOCe

I SampleandothersBIs_--thylhexy],phthat_..= _ late 1.10E+01 Peakall(1974) AdversereproduclJveeffectsin doves 155 1.01E+00(1996).

n-Nitroso-diphenylamlne:I NV NA NA NA NA NAPentachloropheno! NV NA NA NA NA NA
VOCs
2-Butanone NV NA NA NA NA NA
1,1_l-Tdchloroethana NV NA NA NA NA NA
Acetone NV NA NA NA NA NA
Benzene NV NA NA NA NA NA
Car'qondisulfide NV NA NA NA NA NA
Chloroform NV NA NA NA NA NA
Ethylbenzene NV NA NA NA NA NA
Toluene NV NA NA NA NA NA
.Xylene NV NA NA NA NA NA

Notes:

" IndividualTRV notdevelopedfora_many. BasedonarsenicTRV.

b TRV of thesecompoundsbasedan4,4"DDT;IndividualTRV notden/eloped.

= DDTtTRV basedon4,4"DDT;individualTRVsnotdeveloped.

_p_n_G,_ _tas_. 4,.,_2_ Page 2 of 3



TABLE G-10: HIGHTOXICITYREFERENCEVALUES FOR THE RED-TAILEDHAWK(BUTEOJAMAICENSIS)
EcotogicalRiskAssessmentforSites3, 4, 11. and21,AlamedaPoint,Alameda,California

'_ PCBTRV basedonAmdor-1254;IndMdualTRVsnotdeveloped.

Notes(ConUnued):

= HMWPAHsare definedas mnesuradPAHswitha molecularweightgreaterthan200a.u.andInclude:benzo{a)guomn,=,,fluoranthene,
bmtzo(k)fluoranlherm,benzo(b)lluoranthen=,be_r.o(b)fluarene,benzo{g,h,1)parylene,r..hrysene,benzo(a)anlhracene,dibenzo(a,h)anthracene,

- Indeno(1,2,3-ca')pyrsne,pyrane,andbenzo(aJpymne,TRV basedonbenzo(aJpymne.

f LMWPAHsamdefineda= m_sumd PAllswitha molecularwalghlbelow200a.u.,Includingnaph_alene,t]uomne,anthracene,phenanUlrene,
acenaphthene,and2-mathylnephthalene.TRV basedonnaphthalene.

a.u. Atomicunit

COPC Chemical'ofpotentieloonoam
DOT _chlorodiphenyltdch]omethane

DDTt Sumorconce_trat[ansof4,4"dlchlorodIphanyldichloroathane,4,4'-dlchlorodlphanyldichloroathene,and4 A'..dlchlotodfphenylldchlemethane
EPA U.S.EmdmnmenlalPmtecgonAgency
g Gram

HMW Highmolamdarweight
I..MW Lowrnolecularwelght
rng/kg-dey Mnllgtamperkilogramperday
NA No(applicable
Navy U.S.DepartmentofNavy
NQAEL Noobservedadverseeffec_Jl_
NV Novalueavailable

PAH Po[ynudearammaUchydrocarbon'
PCB Po_yc.hfodnaledbipheny!
SVOC Seml',olatgearganlQchemical
TRV Toxldtyreferencevalue

VOC VoJaflleorgaN= chemical

R=fe_nces:
Navy. 19gB,"lntedmRnalTechnicalMemorandum,DevelopmentofToxk:ityRofetenr.,eValuesfor ConductingEcdogtcalRiskAssessmenlsatNavalFacllfllesinCallfomla."September.
SampJe,B.F_..,D.M.Opmsko,andG.W. Sat,=r,I1.1996,"Toxlcologlca_Benr.hmarksforVCldllfe:1996Rm,,fldon."ES/ER/TM*B6/R3,OakRidgeNaffonalLaboratory.OakRidge,Tennessee.



TABLE G-11: LOW TOXICITY REFERENCE VALUES FOR THE RED-TAILED HAWK (BUTEO JAMAICENSIS)
EcologlcalRiskAssessmentforSites3, 4, 11,and21, AlamedaPoint AlamedaCalifornia

' '1 Literature-based BodyWeight Allometdcally

EcologicalCOPC { lowTRV Sourceof Study Study Endpolnt ofStudy convertedlowTRV(mg/kg-day.)... Subiect(g) (mglkg.day)
Metals

Aluminum 1.10E+02 Sampleandothers
(1996) Cardereandothers(1986) Adversereproductioninthedngeddove 155 1.01E+01

AdverseeffectonI{verweight,glycogen
depletion,numberofdaysbetweenpaldng

Antimony= 5.50E+00 Navy(1998) Stanley,Jr.,andothers andfirstegg,whole-eggweight,duckling(1994) bodyandliverweightsposthatchlng, 1,172 5.75E.00
duckllnggrowthrate,andduckling

preducUoninmallards
Adverseeft=acton iiverweight,glycogen

depletion,numberofdaysbetweenpaldng

Arsenic .5.501::+00 Navy(1998) Stanley,Jr.,andothers andfirstegg,whole-eggweightlduckling(1994) bodyandliverweightsposthatchlng, 1,172 5.75E+00
duckllnggrowthrate,andduckling

productioninmallards
Samp{eandothers

•Badum 2.08E+01 (1996) Johnsonandothers(1960) AdverseeffectsOnchicksmOrtalltyin 1--day-old 121 1.42E+00
Bery!llum NV NA NA NA NA NA

Noobservedadverseeffectlevelfor blood
Cadmium 8,00E-02 Navy(1998) Cainandothers(1983) chemistryInmallards 798.5 5.27E-02
Chromium 1.00E+00 Sampleandothers Haaseltineandothers, Reductionof ducklingsurvivalinblack

(19..98} unpublisheddata ducks 1,250 1.13E+00
Cobalt NV NA NA NA NA NA

Copper 2.30E+00 Navy(1998) Norvellandothers(1975) Adverseeffectsonweightgaininboilers 639 1.I6E+00

Decreaseinfemaleeggproductionand

Lead 1.40E-02 Navy(!998) Edensandothers(1976) plasmacalcium;decreaseInmaletesticularandliverwelghtinJapanese 103 7.90E-04
quail

Lead(Alternate) 3.85E+00 Sampleandothers AdversereproductiveeffectsInthe
(1996) Pattee(1984) Americankestral 130 2.871::-01

Manganese 7.76E+01 Navy(1999) LaskeyandEdans(1985) EffectonserumtestosteronelevelsIn
Japanesequail 196.5 9.51E+00

Mercury 3.90E-02 Navy(1998) Heinz(1974,1975,1976,
and1979) Reproductiveeffectsinmallards- 1,000 3.37E-02

Sampleandothers
Molybdenum 3.501::+00 .(1996) CainandPafford(i981) ReproductiveeffectsInchickens 1,500 4.92E+00

Nickel 1.38E+00 Navy(1998) CainandPafford(1981) Adverseeffects,suchastremorsand 613.75 6.63E-O1edema,Intoeandlegjointsofmallards

Silver i, , NV , NA NA NA NA NA
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TABLE G-11: LOW TOXICITY REFERENCE VALUES FOR THE RED-TAILED HAWK (BUTEO JAMAICENSIS) °
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,CalIf0mla

Literature-based BodyWeight Allometrically
EcologicalCOPC lowTRV SourceofStudy Study Endpoint of Study convertedlowTRV

tm_llkg-day) Subject(_1) (mglkg-day)
Metals(Continued)

Sampleandothers
Vanadium 1.14E+01 (1996) WhiteandDleter(1978) AdverSeandeffectSbloodchemlstry°nmortalitY,inmallardsb°dyweight, 1,170 1.19E+01

Decreaseinbodyweightat40 days,
decreaseIngonadweight,decreaseIn

Zinc 1.72E+01 Navy(1998) GasawayandBuss(1972) organtobodyweightratio(pancreas, 955 1.41E+01adrenal,andkidney),decreasesIn
pancreasandfiverweight,legparalysis,

anddiarrheainmallards
Pesticides

AnderSonandothers(1975, ReproductiveeffectsTnpelicans 3,500 3.49E-O2DDTt= g.00E,03 Navy(199B) 1977,ascitedInEPA1995)

PCBsd

TotalPCBs 1 g.00E-02 Navy(1998) PlatonowandReinhart(!973) Decreaseineggproductioninchickens_ 800 5.95E-02
PAHs
HMWPAHs° NV NA NA NA NA NA
LMWPAHst NV NA NA NA NA NA
SVOCs

I SampleandotherS
BIs(2-ethy[hexyl)phthalate 1.10E.00 (1996) Peakall(1974) AdversereproductiveaffectSindoves 155 1.01E-01
_Nltmso-diphenylamlne, NV NA NA NA NA NA
Pentachlorophenol I NV NA NA NA NA NA
VOCs
2-Butanone NV NA NA NA NA NA
1,1,1-Tdchloroethane NV NA NA NA NA NA
Acetone NV NA NA NA NA NA
Benzene NV NA NA NA NA NA
Carbondisulfide NV NA NA NA NA NA.
Chloroform NV NA NA NA NA NA
.Ethylbenzene NV NA NA NA NA NA
Toluene NV NA NA NA NA NA
X¥1ene NV NA NA NA NA NA

Notes:

• IndividualTRV notdevelopedforanllmony.BasedonarsenicTRV.

u TRV ofthesecompoundsbasedon4o4'-ODT;IndividualTRV notdeveloped.
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TABLE G-11: LOW TOXICITYREFERENCEVALUES FORTHE RED-TAILEDHAWK(BUTEOJAMAICENSIS)
EcologicalRiskAssessmentforSites3, 4, 11,and21, AlamedaPoint,Alameda,California

Notes(Continued):

= DDTtTRV basedon4,4'-DDT;IndMdualTRVsnotdeveloped.
" PCBTRV basedonArodor-1254;IndividualTRVenutdeveloped.

• HMWPAHsamdefinedasmeasuredPAH,=wilha mo/ecularweightgreaterthan200a.u.andInclude:benzo_a}fiuomne,fluoJanihane,

benzo(k)fluoranthene,benzo(b)fluoranthene,benzo(b)fluorene,benzo[g,hJ)perylene,chrysene,benzo(a)anthracane,dlbenzo(e,h)enlhracane,
Indeno(1,2,3-cd)pyrene,pyrene,andbenzo(a)pyrene.TRV basedonbmTz0{e)pyrene.

f LMWPAHsaredefinedas measuredPAHswfihe molecularweightbelow200a.u., Indudfngnaphthalene,fiuorene,anthracene,pflenanthrane,
acanaphthene,and2-methylnaphthalene.TRV basedonnaphthalene.

a.u. Atomicunit

cope Chemicalofpelenllalconcern
DDT Dlchlorodlphenylldch_matharm

DDTt Sumofconcantratloasof4,4'-dlchlorodipbenyldlchioroaihane,4,4'-dlchlomdlpheny[dlchl0methms,and4A'-dlchlerodlphenyltdchlomethene
EPA U.SoEnvtronmenlalProtedlonAgency
g Gram

HMW H/ghmolecularweight

LMW Lowmolecularweight

mgtkg-day Milligramperkilogramperd_'y
NA Notapplicable
Na_ U.S.DepartmentofNavy

NOAEL Noobsenmdadverseeffecls;eve]
NV No valuemmllab[e

PAH Polynudaaremmatf¢hydlocarbon

PCB Po]ych!odnatedbjpheny!
SVoC Semlvoletlleorgenl,'_chemical
TRV Tox_dtyrerera_qcevalue
VOC Volatileorganicchancel

I_efellBFJC;P__"

Navy. lgg8. "InterimRnalTechnlca_Memorandum,DevelopmentofToxidtyReferenceValuesfor ConductingEcologicalRiskAsse,_mentsatNavalFedliliasinCalifornia,'September.
_N==mp|e,8.F:, D.M.Ogi"a.sko,andG.W.Surer,II, 1996. "ToxicologicalBenchmarksforWildlife:1996Revision.'ES/ER/TM-RSIR3,OakRidgeNationalLabo.,atory.OakRidge,Tennessee.
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TABLEG-12: ASSESSMENTANDASSOCIATEDMEASUREMENTENDPOINTS
EcologicalRisk AssessmentforSites3,4, 11,and21,AlamedaPoint,AIameda,California

AssessmentEndpoint AssociatedMeasurementEndpoint

SufficientRatesof Survival,Growth,and Reproductiveorphysiologicalimpactstothe
Califomlagroundsquirrel(Cite#usbeecheyt_,as

Reproductionto SustainSmallMammal indicatedbyHQsdevelopedbasedonbothhigh
PopulationsTypicaltothe Area (LOAEL-based)andlow(NOAEL-based)TRVs

Reproductiveor physiologicalImpactstothe
Alamedasongsparrow(Me/ospizme/odia

SufficientRatesof Survival,Growth,and pusi//ula)andtheAmericanrobin(Turdus
ReproductiontoSustainPasserinePopulations migrator_us),as indicatedbyHQsdeveloped
Typicalto theArea basedonbothhigh(LOAEL-based)andlow

(NOAEL-based)TRVs
Reproductiveorphysiologicalimpactsto the

SufficientRatesof Survival,Growth,and red-tailedhawk(Buteojamaicensis),asindicated
Reproductionto SustainRaptorPopulations byHQsdevelopedbasedonbothhigh(LOAEL-.
Typicalto theArea based)andlow(NOAEL-based)TRVs

Notes:

HQ Hazard quotient
LOAEL Lowestobservedadverseeffeclslevel
NOAEL Noobservedadverseeffectslevel
TRV Toxicityreferencevalue

_Wr
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TABLE G-13: PLANT AND INVERTEBRATE BIOCONCENTRATION FACTORS FOR
ECOLOGICALCHEMICALSOF POTENTIALcONCERNAT OU-2BSITES
EcologicalRiskAssessmentforSites3, 4, 1t, and21,AlamedaPoint,Alameda,California,

EcologicalCOPCs LogKow BCFSsol=.to.l.v°_ BCFs_o,._ol,,t.=
Metals
Aluminum NA 0.22 0.004
Antimony NA 0.22 0.2
Arsenic _ 0.11 0.036
Barium NA 0.22 0.15
Beryllium NA 0.22 0.01
Cadmium NA 0.96 0.364
Chromium NA 0.01 0.0075
Cobalt NA 0.22 0,02
Copper NA 0.04 0.4
Lead NA 0.03 0.045
Manganese NA 0.22 0.25
Mercury" NA 1.1398 0.051
Molybdenum NA 0.22 0.25
Nickel NA 0.02 0,032
Silver NA 0.22 0.4
Vanadium NA 0.22 0.0055
Zinc NA 0.56 0.0000000000012
Pestidesand PCBs
DDTt 6.51 1.26 0.00937
TotafPCBsa 6.8 1.13° 0.01u
PAHsandSVOCs
HMWandLMWPAHs" 3.88 0.063 0.00991
Bis(2-ethylhexyl)phthalate.... 7.6 1,309 0.038
n-NItToso-diphenylamine 3.13 26.15 0.601
Pentachlorophenol 5.12 1,034 0.0449
VOCs
2-Butanone 0,29 0.124 26.33
1,1,1-Tflchloroethane 2.49 7.82 1A1
Acetone -0.24 0.05 52
Benzene 2.13 3.97 2.27
CarbonDisulfide 1.94 2.77 2.93
Chloroform 1.97 2.93 2,81
Ethylbenzene 3.t5 27.2 0.585
Toluene 2.73 12.3 1.02
Xylene 3.2 29.84 0.548

Notes:

' BasedonvatuespresentedInEPA1999,orregressionequationspublishedinEPA,1999.
b BasedonBCFfortotalmercury,whichassumed87percentconsistingofdrvalentmemuryand13percent

consSstlngofmethylmercury(EPA1999).
©" Basedon BCFforparentcompound,Heptachlor(EPA1999).
d Basedon BCFforAroclor-1254(EPA1999).
' BasedontheaverageoftheBCFspresentedforPAHspresentedInEPA1999.

BCF BIoconcentra'donfactor
BCF,e_t_,=t= BloconcentrationfactorforuptakeofconslJtuentfromsolltoinvertebratetissue
BCF,=_=_=_ Bloconcenb'atlonfactorforuptakeofconstituentfromsoiltoplanttissue
COPC Chemicalofpotentialconcern

Append/xG, ERA,Sites 3_4, 11,and21 Page1of2



TABLEG-13: BIOACCUMULATIONFACTORSFORECOLOGICALCHEMICALSOF POTENTITAL
CONCERNAT OU-2ASITES
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

Notes(Continued)

DDT DichlorodlphenylMchloroethane
DDTt Sumoftheconcentrationsof4,4'- Dlchlomdlphenyldlchloroethane,4,4'- Dlchlorodtphenyldichloroethene,and

4,4'- Olchlorod|phenyltdchloroelhone
EPA U.SoEnvlronmentatProtectionAgency
HMW Highmolecularweight
LMW Lowmolecularweight
PAll Polynudeararomatichydrocarbon
PCB Polychlodnatedb]phanyl
SVOC Semlvolatileorganicchemlcal
VOC Volatileorgenlcchemical

EPA. 1999, ScreeningLevelEcologicalRiskAssessmentProtocolforHazardousWasteCombustionFacilities.SolidWasteand
EmergencyResponse.EPA530-D-gg-001A.August.
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TABLEG-14:CALCULATEDMAMMALBIOCONCENTRATIONFACTORSFOR
ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN AT OU-2B SITES
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda

EcologicalCOPC Log Kow Barrtamrnal= BCFso't°'mamrnBIb BCFplant'to-mammalb
(day/kg) (unitiess) (unitless)

Metals
Aluminum= NA 1.00E+00 1.99E-03 7,86E-02
Antimony= NA 1.00E-03 1.99E-06 7.88E-05
Arsenic NA 2.00E-03 3.98E-06 i .58E-04
Badum" NA 1.50E-04 2.99E-07 1.18E-05
Berylliumc NA 1.00E-03 1,99E-06 7.88E-05
Cadmium= NA 6.50E-06 1.29E-08 5.12E-07
Chromiumc NA 5.50E-03 1.09E-05 4,33E-04
Cobalt" NA 1.00E+00 1:99E-03 7.88E-02
Copper= NA 1.00E-02 1.99E-05 7.88E-04
Lead= NA 3.00E-04 5.97E-07 2.36E-05
Manganese" NA 1.00E+00 1.99E-03 7.88E-02
Mercury NA 1.40E-02= 2.79E-05 1.10E-03
Molybdenum= NA 1.00E+00 1.99E-03 7,88E-02
Nickelc NA 6.00E-03 1.19E-05 4,73E-04
Silverc NA 3.00E-03 5.97E-06 2.36E-04
Vanadium=' NA 1.00E+00 1.99E-03 7.88E-02
Zincc NA 9.00E-05 1.79E-07 7.09E-06
Pesticidesand PCBsu
DDTt° 6.51 2,04E-01 4.06E-04 1.6IE-02
TotalPCBs 6.8 1.59E-01 3.16E-04 1.25E-02
SVOGsu
HMWandLMWPAHs" Varies 3.07E-02 6.11E-05 2.42E-03
Bis(2-ethylhexyl)phthalate 7.6 4.00E-03 7.96E-06 3.15E-04
n-Nltroso-diphenylamine 3.13 3.39E-05 6.75E-08 2.67E-06
Pentachlorophenol 5.12 3.31E-03 6.59E-06 2.61E-04
VOCs_
2-Butanone 0.29 4.90E-06 9.75E-11 3.86E-09
1,1,1-Tdchloroethane 2.49 7.76E-06 1.54E-08 6.11E-07
Acetone -0.24 1.45E-08 2.89E-11 1.14E-09
Benzene 2.13 3.39E-06 6.75E-09 2.67E-07
CarbonDisulfide 1.94 2.19E-06 4.36E-09 1.73E-07
Chloroform t.97 2.34E-06 4,66E-09 1.84E-07
Ethylbenzene 3.15 3.55E-05 7.06E-.08 2.80E-06
Toluene 2.73 1.35E-05 2.69E-08 1.06E-06
Xylene 3,2 3,98E-05 7.92E-.08 3.14E-06

Notes:

= Formetals,theBa_nam._valuewaspresentedinEPA

1998,unlessnotedotherwise.Fororganics,Bammmlvalueswere

calculatedusingthe correlationequationderivedbyTravlsandArms(1984).

b CalculatedbymultiplyingtheBarn=m==bythesollendplantingestionrateforthe
CallfomTagroundsquirrelof0.00199kg/day-DWand 0.07879kg/day-FW,

respectively(EPA1Egg).
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TABLEG-14:CALCULATEDMAMMALBIOCONCENTRATIONFACTORSFOR
ECOLOGICALCHEMICALS•OF POTENTIALCONCERNAT C)U-2BSITES
EcologicalRiskAssessmentfor Sites3, 4, 11,and21, AlamedaPoint,Alameda

Notes(Continued):

= DefaultBa===m=lvalueof0.02 kg/day-DWfortotalmercurypresentedIn EPA

1997,wasusedandconvertedto FW byassum]ng70 percentmoisturein

mammals(EPA1999).

a Basedon logK=,,for4,4-Dlchlorodlphenylb'ichloroethane

Bamn-r.al Biotransfarfactorformammals

BCF_.tH_ Bloconcentrationt'actorfromplantfooditemtomammals
BCF==_o.mmm== BIo_oncentrationfactorfromincidentalsoilIngestiontomammals

COPC Chemicalofpotenllalconcern

day/kg Dayperkilogram

DDT Dlch]oredlphenyltrlchlomethane

DDTt Sumof theconcentrationsof4,4; Dichlorodlpheny[dichloroethane,

4,4" Dlchlorodlphenyldlchlorsethene,and4,4'- DIchlorediphenyltrichlorosthane

DW Dryweight

EPA U.S. Env[renmentalProtectionAgency
FW Freshwelght

HMW Highmolecular"weight

kg/day Kilogramperday

LogK=v Octanol-waterpartitioncoefficient(unltiess}
LMW Lowmolecularweight

NA Notapp|icable

ORD OfficeofResearchandDevelopment

PAH Polynucleararomatichydrocarbon

PCB Polychlodnatedblphenyl

SVOC Semi-volatileorganicchemical=

VOC Volatileorganicchemical

References:

EPA. 1999. ScreeningLeveiEcologlca]RiskAssessmentPretocolforHazardousWasteCombustionFacilities.SolidWesteand

EmergencyResponse.EPA530-D-gg-O01A.August.
EPA. 1998. HumanHealthRiskAssessmentProtocolfor HazardousWasteCombustionFaclllUes.SolidWasteandEmergency

Response.EPA530-D-98-O01A.July.
EPA. 1997. MercuryStudyReporttoCongress,VolumesI throughViii. Officeof Air QualityPJannlngandStandardsandORD.

EPA/452/R-97-001.December.

Trav]s,C.C.andA.D.Arms. 1988. "BioconcentrationofOrganicsin.Beef',Milk;andVegetation.= EnvlronmenlalScienceand

Technology.Volume22. Pages27%274.

AppendixG,ERAforSl_tes3,4, 11,and21 Page2 of2

t



TABLE-G-15: FOOD-CHAIN MULTIPLIERS BY TROPHIC LEVEL FOR ECOLOGICAL
CHEMICALS OF POTENTIAL CONCERN AT OU-2B SITES
EcologicalRlskAssessmentforSites3, 4, 11,and21,AlamedaPotnt,Alameda,California

Food-ChainMultiplier=
EcologicalCOPC LOGKow TrophicLevelof Consumer

2 3 4
Metalsb
Aluminum NA 1 1 1
Antimony NA 1 1 1
Arsenic NA 1 1 1
Barium NA 1 1 1
Beryllium NA 1 1 1
Cadmium NA 1 1 1
Chromium NA 1 1 1
Cobalt NA 1 1 1
Copper NA 1 1 1
Lead• NAt 1 1 I
M.anganese NA 1 1 1
Mercury NA 1 1 1
Molybdenum NA 1 1 1
Nickel NA 1 1 1

•Silver NA 1 1 1
Vanadium NA 1 1 1
Zinc NA 1 1 1
PesticidesandPCBs
DDTt 6.91 1 14 27
TotalPCBs 6.8 1 14 27
SVOCs
HMWandLMWPAHs" 5.6 1 7.1 8.6
Bis(2-ethy!hexyi)phthalate 7.6 1 12 17
n-Nib'oso-dlphenYlamine 3.13 1 I 1
Pentachlorophenol 5.12 1 3.6 3.2
VOCs
2-Butanone 0.29 1 1 1
l,l,l-Tdchlomethane 2.49 1 1 1
Acetone -0.24 1 1 1
Benzene 2.13 1 1 1
CarbonDisuIfide 1.94. 1 1 1
Chloroform 1.97 1 1 1
Ethylbenzene 3.15 1 1 1
Toluene 2.73 1 1 1
Xylene 3.2 1 1 1

Notes:

= Obtained from EPA 1999

• b FCMswerenotpresentedformetals,assumeda ratioof 1.

COPC Chemicalofpotentialconcern
DDT Dlchlorodlphenyltrlchloroethane
DDTt Sumof theconcentrationsof4,4'-D1chlorodipheny[dlchlomeLhane,

i i
4,4~Dlchlorodlphenyldlchlorcethane,and4,4- Dlchlotodlphenylldchloroethane

EPA U.S.EnvironmentalProtectionAgency
FCM Food-chainmultiplier



TABLE G-15: FOOD-CHAIN MULTIPLIERS BY TROPHIC LEVEL FOR ECOLOGICAL
CHEMICALS OF POTENTIAL CONCERNAT OU-2B SITES
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,California

Notes(Continued):

HMW Highrnolecu]arweight
K=w Octanol-watarpartition€oeffident(unltless)
LMW Lowmolecularv_ght
LOG Logarithm
NA Notapplicable
PAH PotynuclearBromat_ohyd_'oc_oon
PCB Polychlorinatedbtphenyl
SVOC Semi-volatileorganicchemical
VOC V_[at_leorganlochemical

References.:
EPA. lggg. ScreeningLevelEcologicalRiskAssessmentP_otocolforHazardousWasteC_ml_stlonFecil|ties,SolidWasteand

EmergencyResponse;EPA530.D.gg-001A.August
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TABLE G-16: VALUES FOR EXPOSURE FACTORS FOR MEASUREMENT ENDPOINT RECEPTORS
EcologicalRiskAssessmentfor Sites 3, 4, 11,and21, AlamedaPoint,Alameda,California

California • Alamedasong American Red-tailed
ExposureParameters Abbreviation Units groundsquirrel sparrow Robin hawk

DailyFoodIngestionRatee TotalFoodIR kglday-FW 0.0984 0.01498 0.03511 0.327
k_/day-DW 0.03161 0.00486 0.01267 0.0898

IncidentalSotIIngestionRateb SoilIR kg/day-DW 0.00199 0.000457 0.0012 0.00053
PlantPercentageof Diet= PlantPercent percent 80% 50% 50% -
PlantIngestionRateC PlantIR kglday-FW 0.07879 0.00749 0.0176 -

InvertebratePercentageof Dietd Invertebrate percent 20% 50% 50% -Percent

InvertebrateIngestionRatea InvertIR kg/day-FW 0.0197 0.00749 0.0176 -

VertebratePercentageof Diete Vertebrate percent - - - 100%Percent
VertebrateIngestionRatee VertIR kg/day-FW - - - 0.327
SiteUseFactorf SUF unitless 1.00 1.00 1.00 1.00

BodyWelghtg BW k_ 0.562 0.0199 0.081 1.13

Notes:

" Basedonthe formulapresentedInNagy2001. DryandFreshweightbolhcalculatedsincewildlifetissuesassessedon a
FWbasisandsoilIsassessedona DW basis.

b ForCaliforniagroundsquirrel,basedOnestimatedpercentsoilIndietof jackrabbits,5.3%,multipliedbythetotalIR

(ArthurandGates[1988]ascitedInEPA1993);forAlamedasongsparrow,basedon sedimentconsumptionbywild

turkey(9.4 percentoftotalIR) (Beyerandothers1994);andforred-tailedhawk,basedon esUmatedpercentsoilindietof

baldeagles,0.7%(Beyerandothers1994)0mulllplledby thetotalFoodIRfordrymatterintake(Nagy2001).
c ForCaliforniagroundsquirrel,plantIR basedon 80%of netfoodIR(CatifomlaEPA,2000);forAlamedasongsparrowandAmedcan

robln,plant[Rbasedon50%ofnetfoodIR(EPA1993).
e For Californiagroundsquirrel,InvertebrateIRbasedon20%of netfoodIR (CallfomlaF_.PA,2000);forAlamedasongsparrowand

Americanrobin,InvertebrateIR basedon50%ofnetfoodIR (EPA1993).
e VertebrateIRsforthered-tailedhawkcalculatedbasedupon100%of thenetfoodIR.

r Siteusefactorbasedupontheconservativeestimateof 100%useofallreceptorsat alltimes.

a FortheCaliforniagroundsquirrel,basedontheaveragefemalebodyweight{HolecampandNunes1989];for theAlameda

songsparrow,baseduponthemeanvalueformaleandfemaleadultsduringnesting,post-nesting,andwinter{Dunning

1993);fortheAmedcanrobinbasedontheaveragebodyweightof anadultrobln;for the red-tailedhawk.basedontheaverage
bodyweightof anadultrod-tailedhawk.

Appe.a_G,E_for_,s3,4,....a21 Page1of2



TABLEG-16:VALUESFOREXPOSUREFACTORSFORMEASUREMENTENDPOINTRECEPTORS
EcologicalRiskAssessmentforSites3,4, 11,and21,AlamedaPoint,Alameda,California

Notes (Continued):

- This exposureparameteris notappJicableto thLsreceptor.
BW Bodyweight

FW Freshweight
DW Drywelght

IR Ingestionrate
kg Kilogram

kglday Kilogramperday
SUF Siteusefactor

References:

Beyer,W.N.,G.H.Helnz,andA.W. Redmon-Norwood.lgg6. EnvfronmenfalContaminantsin Wdd//fe:Interpreting77ssueConcentrations.CRCPress tnc.
BocaRetort,Florida,

CallfomlaEPA. 2000. CaliforniaW_ldlifeExposureFactorandToxicityDatabase,Officeof EnvironmentalHealthHazardAssessmenL
http'Jlwww.oehha.orglc._l._ecotox/o.

Dunning,J.B. 1993. CRCHandbookof AvianBodyMasses, CRC Press, BocaRalon,Florida.

Holecamp,K.E.,andS. Nunes. lgsg. =SeasonalVadalioninBodyWeight,Fat,andBehavlourof CaliforniaGroundSqulrmls(Spermophllusbeecheyl)."
CallforntaJournalofZoology.Volume67, Number6,Pages1425to 1433.

Nagy,K.A, 2001. FoodRequirementsofWildAnimals:PredictiveEquationsforFree-LivlngMammals,Reptiles,andBirds,NutritionAbstractsandReviews,
SeriesB71,21R-31R

EPA. 1993oWildltfeExposureFactorsHandboo/_= Volumes1 and2. EPA0001R-g31187a.December.
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TABLEG-17: OU-2BSITES3, 11, AND21 (THEPINK)SOIL BACKGROUNDSTATISTICS
Ecological Risk Assessment for Sites3, 4, 11,and 21,AlamedaPoint,Alameda,California

Minimum Maximum Median Mean
Chemical Frequency of Concentration Concentration Concentration Concentration UCL95=

Detection " (mg/kg) (mg/kg) (mglkg) (mg/kg) (mglkg)
Metals

Aluminumb 55/55 1,760 22,600 5,230 5,799.87 6,521.2

Antimony€ 18155 0.7 8.6 2.6 2.77 3.82
Arsenicd 45155 0.44 15.6 1.7 2.58 4.21
Bariumb 55155 6,91 156 32.5 41.33 47.55

Beryllium" 28155 0.25 1A7 0.58 0.5 0.61
Cadmium€ 11155 0.1 3.19 0.33 0.36 0.71
Calciumd 55/55 816 66,600 2,400 3,805.34 4,704,52
Chromiumb 55/55 "[5.6 66.7 29.2 30.31 32.56
Cobaltd 48155 3.02 49.7 4.7 5.68 6.58

•Copper'_ 52/55 3,12 49.1 5.91 8.95 10.51
Iron" 55/55 4,500 27,900 6,590 10,108.88 "11,154.7
Leadd 51155 0.47 165 3.2 7.05 9.98

Magnesiumd 55/55 1,290 8,800 2,320 2,859.91 3,t75.36

Manganesed 55/55 55.50 748 108 145.19 157.2
Mercury= 7/54 0.06 2.71 0.1 0.11 0.36
Molybdenum€ 0/16 NA NA 3.1 NA NA
Nickeld 55/55 11.5 80.4 24.3 27.22 29.53
Potassium" 55/55 209 2,480 691 740.63 820.09
Selenium= 0/55 NA NA 0.42 NA NA
Silver= 11155 0.32 5.64 0.54 0.53 1.12
Sodiumb 54155 62.6 1,580 325 411.81 495.34

Thallium= 0155 NA NA 0.3 NA NA
Titanium= 111 518 518 518 NA NA
Vanadiumd 55155 10.5 55.3 21.0 22.52 24.5
Zincd 54/55 9.98 191 20,6 25.66 29.27

' r

Notes:

• TheUCL95maybelessthantheminimumdetectedconcentrationorexceedthemaximumdetected
concentr_[on,becauseone-halfofthequanl]taUonlimitwasusedasaproWvaluefor_on-detected
msulls,TheUCL95wascetculatedusfnga_stdbullon-dependentformula.

" DlstrlbutlondeterminedtobeIognormal.
= Distributionnotlasted.
d Dlsthhutl0nassumedtobe[ognormalbasedonexamJnaUonofprobabilityplotsandoutlierboxplots.
• DlsldbuUonassumedtobenormalbasedonexamlnallo_ofprobabilityplotsandouUlarboxplots.

mgtkg Milligramperkilogram
NC Notcalculated,dstecllonoffrequencylowerthan50percent
UCLg5 gSthpercentileupper confidenceI_mlton the Bdthmeficmean

_p.,,_,a,_=_r=-s.s=a,4,.,._al PageI of1



q_' TABLE G-18: OU-2B SITE 4 (THE BLUE) SOIL BACKGROUND STATISTICS
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,Ga]lfomia

Minimum Maximum Median Mean
Chemical Frequencyof Concentration Concentration ConcentrationConcentration UCL95a

Detection (mg/kg) (mglkg) (mglkg) (mg/kg) (mg/kg)
Metals
Aluminumb 88/88 2,880 26,800 4,965 6,417.49 7,073.7
Antimony= 2/88 0.89 1 2.4 2.15 2.9
Arsenic= 33188 0.74 23 2.9 4.59 6.39
Bariumb 85188 0.3 198 38.75 53.01 63.26
BaryJ]ium= 25/88 0.09 0.77 0.3 0.37 0.49
Cadmlum= 29188 0.1 0.82 0.3 0.4 0.49
Calcium=' 88188 1,360 19,200 2,600 3,683.74 4,201.93
Chromiumb 66188 11.4 81.7 29.5 33.5 35.74
Cobaltd 66188 1.9 14 5.35 5.37 6.45
Copper_ 83188 4.2 89.4 9.7 13.12 15.23
Ironb • 66/68 760 26,900 8,140 10,072.09 11,092.99
Lead= 27188 1.3 41 5.9 5.31 7.54
Magnesium= 88188 1,510 42,400 2,240 2,667.67 3,156.01
Manganeseb 88/88 50 1_060 108.5 143.63 159.52
Mercuryc 0/22 NC NC 0.17 NC NC

M_olybdenum= 0/85 NC NC 1.4 NC NC
Nlckelb 88188 11.6 8R.5 24 29.17 31.64

Potassium= 87186 310 6,382 770 902.98 g96.73
Selenium= 1188 5.7 5.7 5 4.05 4.67
Silver= 2/88 0.44 0.61 0.7 1.07 1.88
Sodiumb 68188 88.1 3,510 340 422.62 718.2
Thallium= 1188 5.3' 5.3 3.1 3.2 4.16
Titaniumd 66166 223 1,020 372.5 407.1 435.76
Vanadiumb 88188 12.8 62_3 20 22.23 23.68
Zlncb 88166 14 84 24.85 28.55 30.93

Noles:

• The UCLg5maybelessthantheminimumdeteniedconcentml_nor exceedthemaximumdetected
concentration,beceurmone-halfofthequan0tatthnlimitwasusedasa proxyvaluefernon-detected
results,TheUCLg5wascel_ulatedusinge d_std_tlan-dep_dentfmmula.

I, D_tflbuUenassumedtobe Iognorma[basedonexanflnallonofpmbabllllyidolsendouttlerboxplats.
= DteMbut]onnottested.

d Olstdbuttondetermkledtobe {ognamlal.

mg/kg MilligramperIdlegram
NC Notcalculated,detecllonoffrequencylowerthan50 pement
UCL95 gSthperc_nllleupperconfidenceflmllon the adthrnetlcmean



TABLE G-19:OU-2BGROUNDWATERBACKGROUNDSTATISTICS
EcologicalR{skAssessmentforSites6, 7, 8, and16,AlamedaPoint,Alameda,California

[SCREENINGLEVELS
Chemical I MARINE= Frequency Minimum Maximum Median Mean

{. _ _ of Detaction Concentration Concentration Concentration Concentration UCL95
Metals(mglL)
Aluminum" ** ** 56/194 0.003 4.53 0.0408 0.1931 0.4018
Antimony= 0.5 d NA 131194 0.0019 0.9478 0.0065 0.0083 0.0123
Arsenic° 0.036 NA 107/198 0.0014 0.0407 0.0053 0.0081 0.0158
Barium't' ** ** 161/194 0:0023 1.26 0.0425 0.1347 0.3298
Beryllium_- ** ** 18/194 0.0009 0.003 0.001 0.0007 0.0009
Cadmium= " 0.0093 NA 22/194 0.0002 0.0034 0.0005 0.0009 0.0013
Calciumf ** ** 1941198 0.62 513 21.3 57.3059 76.7281
Chromium=. 0.05° NA 33/194 0.0006 0.0828 0.0023 0.0031 0,0056
Cobalta ** ** 12/194 0.0008 0.0105 0.0061 0.0039 0.0055

Copper= 0.0031 NA 601194 0.0018 0.0273 0.0059 0.006 0.0087
Ironf ** ** 1301198 0.0072 24.4 0.1305 2.0403 9.3908
Lead= 0.0081 NA 17/195 0.0012 0.0284 0.0013 0.0013 0.0024
Magnesiumf ** ** 198/198 0.549 1,070 15.15 67.9087 98.1515
Manganesef ** ** 187/198 0.0011 2.48 0.1315 0.8066 1.3736
Mer.cury_ 0.00094d'" NA 41198 0.0002 0.0006 0.0002 0.0001 0.0001
Molybdenum= ** ** " 12/119 0.0005 0.0194 0.0096 0.0045 0.0064
Nickel= 0.0082 NA 231198 0.0007 0.151 0.0113 0.0076 0.0127
Potassiume ** ** 193/198 1.2 505 15 33.4114 41.749
Selenium= 0.07! NA 11193 0.0025 0.0025 0.0024 0.0015 0.0029
Silver= NV 0.00019 41188 0.0002 0.0048 0.002 0.0014 0.0019
Sodiumf ** ** 1981198 4.6 8,160 140.5 660.4794 907.9395
Thalliumc 0.04 NA 31193 0.0036 0.0052 0.0027 0.0021 0.0041
Vanadium_ ** ** 72/198 0.002 0.0508 0.007 0.0073 0.0I03
Zinc= 0.081 NA 651198 0.0028 46.8 0.0078 0.247 1.2774

Notes:

= BasedontheCaliforniaToxlcsRuleCriteria(EPA)forEnclosedBaysandEstuaries,SaltwaterAquallcUfe Protection,
unlessotherwisespecified.See fullreferencebelow.

b Whenthechroniccflteda,the CCC,wasnotavailable,thepublishedacutecriteria,the CMC,dividedbyan uncertainty

factorof10was used.The CMCwasdividedby10 toestimatechroniceffects.
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TABLE G-19:OU-2BGROUNDWATERBACKGROUNDSTATISTICS
• EcologicalRisk Assessmentfor Sites 6, 7, 8, and 16, Alameda Point,Alameda, California

Notes(Continued)

= Distributionwasnottestedifsamplesizewaslessthanfiveorfrequencyofdetectionwaslessthan50percent.Lognormal
distributionwasassumed.
CalifomfaToxlcsRuleCdtedanotavallable;therefore,valuefromUSEPANationalAWQC,SaltwaterAquaticLife
ProtecUonaspresentedIntheNOAASQulRTTables.Seefullreferencebelow.

= Distributiondeterminedtobe[ogncrmal,basedonShaplro-WllkW test(alpha= 0.05).
f Dlstdbutionunknown.AssumedtobeIognormalbasedonexaminationofprobabilityplots,box-p]ots,andfrequency

histograms.
BasedonChromium6+

h BasedoninorganicMercury

AWQC Ambientwaterqualitycriteda
CCC Cdtedacontinuousconcentration
CDL Concentrationnotabove1110thedilutedconcentration
CMC Cdtedamaximumconcentration
CSB Concentrationwithinstatisticalbackground
CSL Concentrationwithlnscreeninglevelconcentration
EN Essentialnutrient
EPA U.S.EnvironmentalProtectionAgency
F_PC Exposurepointconcentration
FOD Frequencyofdetectionlessthan5percent
mglL MicrogramperLiter
NA Notapplicable,CCCvalueavailable
NB Non-bioaccumuiating
NOAA NationalOceanicandAtmosphericAdministration
NV Novalueavailable

SQUIRT ScreeningQuickReferenceTables
UCL95 95thpercentileupperconfidencelimitontheadthmaticmean

**CaliforniaToxicRuleCdtedaorUSEPAAWQCnotavailable

Referenqep:
CaliforniaEnvironmentalProtectionAgency,RegionalWaterQualityControlBoardCentralValleyRegion.2000.ACompilationofWaterQualityGoals.August.
NOAA.1999.NOAASQuiRTs.-HazmatRepod99-1. UpdatedSeptember.
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TABLE G-20: SITE 3, 11, AND 21 - (THEPINK) BACKGROUNDSURFACESOIL HAZARD QUOTIENT BY MEASUREMENT
ENDPOINT
EcologicalRiskAssessmentforSites 3, 4, 11, and21, Aiameda Point,Alameda,California

MEASUREMENTENDPOINTS

Reproductive or Reproductive or Reproductive or Reproductive or

Ecological COPC physiological impacts to the physiological impactsto the physiological impacts to the physiological impacts to the
California ground squirrel Alameda song sparrow American robin Red-tailed hawk

HAZARDQUOTIENT

High TRV LowTRV H!gh TRV Low TRV Hi_/hTRV Low TRV High TRV Low TRV .
•_luminum 6.00E+01a 6.00E+02a 5.91E-02" 5.36E-01a 1.87E-01a 1.71E+00" 9.81E-01a 8.96E+00a

Antimony 5.53E-02b 2.86E-01b 1.50E-04 a 5.99E-04" 4.75E-04a 1.90E-03a 2.21E-03a 8.83E-03 a
Arsenic 3.34E-02b t.73E-01b 9.48E-05a 3.80E-04a 3.06E-04a 1.23E-03a 1.27E..03a 5.07E-03a

Barium 5.16E-02b 1.63E-01b 1.47E-02a 2.96E-02" 4.68E-02" 9.37E-02a 2.21E-01a 4.45E-01a

Beryllium 1.65E-03b 1.65E-02h NV NV NV NV NV NV

Cadmium 1.76E-01a 7.54E+00" 4.85E-03" 4.23E-02b 1.51E-02a 1.32E-01b 8.64E_02a 7.56E-01h

Chromium 1.55E-02b 6.23E-02b 1.23E-03b 6.12E-03b 4.21E-03b 2.09E-02b 6.58E-03b 3.28E-02b

Cobalt 1.01E-02" ! .24E-01" NV NV NV NV NV NV

Copper 3.66E-03b 7.22E--01b 2.99E-04b 3.98E-03h 9.76E--04b 1.30E-02_ 1.97E-03b 2.62E-02 b

Lead 5.,HE-03b 1.36E-01" 4.92E-04" 3.59E+00a 1.64E-03a 1.20E+01" 3.g6E-03a 2.90E+01a
Lead, alternate TRV= NA NA NA 9.90E-03" NA 3.31E-02" NA 7.g8E-02B

..Manganese 2.58E-01a 2.59E+00a 1.62E-03a 1.62E-02" 5.13E-03= 5.13E-02= 2.53E-02a 2.53E-01"

Mercury i-i2E-02 b i.79E-01 b 8.25E--03a 3.8iE-02" 2.58E-02B 1.19E-01" ...... ai.o,,,--u, 7.10E-01a
Molybdenum ND ND ND- ND ND ND ND ND

Nickel 9.60E-03a 2.28E+00a 2.98E-04h " 1.12E-02b 1.01E-03b 3.76E.-02b 2.05E-03b 7.66E-02b
Silver NV NV NV NV NV NV NV NV

Vanadium 2.73E-01a 2.73E+00a 1.72E-04b 1.72E-03b 5.46E-04b 5.46E-03b 2.86E-03b 2.86E-02 b
Ztnc 4.95E-03a 1.29E+00b 3.82E-04b 3.82E-03b 1.20E-03b 1.20E-02b 6.84E-03b 6.84E-02b

Notes:

= TRVbasedonanreproductiveeffect
b TRVbasedonanphyalologlmzleffect

" TheNavyestablishedavianlowTRVof0.014mg/kg-dayIsconsfderedhighlyconsBrVat]Ve.Forcompadsanpurposesan
altemato,Iessconservalive,lowTRVof3.85mg/kg-dayasreferencedinSampleandOthars(1996)wasused.
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TABLE G-20: SITE3, 11, AND 21 - (THE PINK)BACKGROUNDSURFACE SOILHAZARD QUOTIENT BY MEASUREMENT
ENDPOINT
EcologicalRiskAssessmentforSites3,4,11,and21,AlamedaPoint,Alameda,California

Notes(Continued)

mg/kg-day Milligramperkilogramperday
NA Notapplicable
COPC Chemicalofpotentialconcern
ND Notdetectedinbackgroundsamples
NV Referencevaluenotavailable,HQcouldnotbecatculated

TRV Toxicityreferencevalue

Reference:

Sample,B.E.,D.M.Opmsko,andG.WoSurer,IL1996. "ToxicologicalBenchmarksforWildlife:1996Revision."ES/ER/TM-86/R3.OakRidgeNalionalLaboralonj.OakRidge,
Tennessee.
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TABLEG-21:OU-2BSITE 4 - (THEBLUE)BACKGROUNDSURFACESOIL HAZARDQUOTIENTBY MEASUREMENTENDPOINT
EcologicalRiskAssessmentforSites3, 4, 11. and21, AlamedaPoint,Alameda,Califomia

MEASUREMENTENDPOINTS

Reproductiveor Reproductiveor Reproductiveor Reproductiveor

•EcologicalCOPC physiologicalimpacts to the physiologicalimpacts to the physiologicalimpactsto the physiologicalimpacts to the
Californiagroundsquirrel Alamedasong sparrow Americanrobin Red-tailed hawk

HAZARDQUOTIENT
High TRV LowTRV HighTRV LowTRV HighTRV LowTRV HighTRV LowTRV

Aluminum 6.51E+01u 6.51E+02B 6,41E-02" 5,81E-01" 2.03E-01a 1.65E+00a 1.05E+00" 9.72E+00a
Antimony 4.20E-02b 2.17E-01b 1.14E-O4a 4.56E-04" 3,61E-04= 1.44E-03= 1.58E-03" 6.70E-03" '
Arsenic 5.06E-02,b 2.62E-01b 1.44E-04B 5.76E-04a 4.65E-04a 1.86E-03a 1.92E-03a 7.70E-03a
Badum 6.88E-(_2b 2.17E-01b 1.96E-02_ 3.93E-02_ 6.22E-02" 1.25E-01a 2.94E-01= 5,92E-01"
B_eryllium 1.32E-03b 1.32E-02b NV NV NV NV NV NV
Cadmium 1.21E-01a 5.20E+008 3.35E-03a 2.92E-02a 1.04E-02_ 9.11E-02a 5.96E-02a 5.22E-01a
Chromium 1.71E-02D 6.84E-02b 1.35E-03D 6.72E-03b 4,6215-03b 2.30E-02b 7.22F:.03_ 3.60E.02=
Cobalt 9.87E-03" 1.22E-01_ NV NV NV NV NV NV
Copper 5.31E-03b 1.05E+00b 4.34E-04_ 5.77E-03_ 1.41E-03b 1.88E-02a 2,86E-03b 3.79E-02b
Lead 4.11E-03b 1.03E-01" 3.72E-04" Z71E+00a 1.24E-03" 9.07E+00a 2.99E-03" 2.19E+01"
Lead,alternateTRVa NA NA NA 7.48E-03a NA 2.50E-02a NA 6.03E-02a
Manganese 2.47E-01= 2o47E+00" 1.54E-03= 1.54E-02= 4.89E-03= 4.89E-02= 2.42E-02a 2.42E-01=
Mercury ND ND ND ND ND ND ND ND

.Molybdenum ND ND ND ND ND ND ND ND
Nickel 1.03E-02= 2.45E+00= 3.20E-04b 1.20E-02b " 1.08E-03 4.03E-02 2.19E-O3 8.20E-02
S!Iver NV NV NV NV NV NV NV NV
Vanadium i 2.63E-01a 2.63E+00" 1.66E-04 1.66E-03 5.28E-04 5.28E-03 2.76E-03 2.76E-02
Zinc 5.23E-03= 1.37E_-00" 4.04E-04 4.04E-03 1.27E-03 1.27E-02 7.23E-03 7.23E-02

Notes:

= TRVbasedonanreproductiveeffect
b TRVbasedonanphysiologicaleffect
= TheNavyestablishedavianlowTRVof0.014mg/kg-daylsconsideredhighlyconsentatJve.Forcomparisonpurposesan

alternate,lessconservative,lowTRVof3.88mglkg-dayasr_t'erencedtn,SampleandOthers(lg98)wasused.

mglkg-day Milligramper kilogramperday
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TABLE G-21: OU-2B SITE 4 - (THE BLUE) BACKGROUND SURFACE SOIL HAZARD QUOTIENT BY MEASUREMENT ENDPOINT
EcologicalRiskAssessmentforSites3,4, 1I, and21,AlamedaPoint,Alameda,California

Notes (Continued):

COPC Chemicalof polentialconcern
NA Notapplicable
ND Notdeter-tedInbackgroundsamples

NV Referencevalue notavailable,HQ couldnotbecalculated
TRV Toxicityreferencevalue

Sample, B.F_,D.M. Opresko,andG.W. Sut_, II, 1996. "Toxicelog]celBenchmarksforWildfire:1995 Revision."ESIER/TM.B6/R3. OakRidgeNationalLaboratory.Oak Ridge,
Tennessee.
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G.2 SITE-SPECIFICSCREENING-LEVELECOLOGICALRISKASSESSMENTS

This sectiondescribesthe.remitsof the modifiedERA for Sites3, 4, 11,and 21, includingsite-
specificconsiderations,factors,and_certainties in the assessment. Thesesites are very similar
in environmentalsetting and the ERA conducted for each used the same parameters. The
followingsectionsdescribetheERAprocessforthe sites.

G.2.1 PROBLEM FORMULATION

The problemformulationprocesswas discussedpreviouslyin SectionG.1.2.2. The following
sectionsrelatesite-specificinformationofthis processfor eachof the OU-2B-sites.

G.2.1.1 EnvironmentalSettingandContaminants

The environmental setting for each of the OU-2B sites and the groundwater is described in the
following text.

Site 3

Site3 is locatedat the easternentranceof AIamedaPoint alongWestAtlantic Avenueand West
SeaplaneLagoon Street, and is borderedto the south by Site 4 (see Figure G-1)i The site is

approximately50acres in size, roughlyrectangularin shape,andcomprisesParcels 116A,116B,
116C, 117, llSA, llSB, 120, 122, 128, 129A,129B, 131, and 209. Site 3 currentlyis
considered a developed area and is bordered by developed or airfield/pavedareas (Naval
FacilitiesEngineeringCommand,EngineeringField ActivityWest [EFA WEST]) (see Figure

Site 3 also is known as the AbandonedFuel StorageArea. Five undergroundstoragetanks
(LIST)containingaviationgasoline(AVGAS)areknownto havebeenplaced at Site3. Three of
the five fuelUSTs were cleanedand closed in place in 1975alter leakswere detectedin one of
the tanks. The other two tanks were closed in place but were not cleaned beforeclosure.
AlamedaPointpersonnelestimatedthat as muchas 365,000gallonsof AVGASmayhave leaked
into the surroundingsoil and groundwaterin the i960s and early 1970s. In addition,a nearby
fuel line burst in 1972 releasing an unknownamount of AVGAS into the surroundingsoil.'
(KennedyEngineers 1979)AVGAS has been found in utility ducts, storm drains and soil
samplesin andaroundSite3. Site3 alsohasbeen designatedas CorrectiveActionArea (CA.A)-
3. See Section5.0 of theRI formore informationconcerningthefeaturesof Site3.

Approximately80 percent of Site 3 is open space consistingof lawn and landscapedareas,
roadways,generalvehicleparking lots, containerstorageareas,gardeningsupplystorageareas,
and vehicleparkingspecificallyassociatedwith a retail store,credit union,and resturant. Most
parking and roadway areas are paved with concreteaprons adjacentto some buildings. The
paved parkingareas show the typicalvehiclestains associatedwith a parking space. In 1947,
some of the northern portionsof Site 3 were used as a storagearea before being developed
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(Environmental Resources Management-West, Inc. [ERM-West] 1994). Typical urban wildlife, such
as the California ground squirrel, scrub jays, and American robins, may be observed in the
developed areas but to a lesser extent than in the landscaped areas because less foraging habitat is
available. Feral cats also are found in the developed areasof Site 3 (EFA WEST 1999).

Site 4

Site 4 is located in the eastern portion of Alameda Point. The site is located south of West Atlantic
Avenue and north of OU-2A (see Figure G-l). It is approximately 14 acres in size, rectangular in
shape, and comprises Parcels 133, 143, and 144 and sub-parcels 134A and 164A. Site 4 currently is
considered a developed area and is bordered by developed areas (EFA WEST 1999) (see Figure G-
4).

Site 4 is known as Building 360 and also as the aircaft engine facility because it was constructed in 1953
to operate as an aircraft engine and air frame overhaul facility. Operations ceased in April 1997
(International Technology Corporation [IT] 2001). Site 4 also includes portions of areas designated
as CAA-3C, CAA-4A, CAA-4B, CAA-4C, and CAA-13 because of the presence of petroleum
contamination in groundwater at these locations. Three USTs, five oilwater separators (OWS),
underground fuel lines, and three Resource Conservation and Recovery Act (RCRA) sites are physical
features of concern at the site. See Section 6.0 of the RI for more information concerning the features
of Site 4.

Approximately 65 percent of Site 4 consists of open space that historically was used for fuel storage
in both USTs and aboveground storage tanks (AST), hazardous materials storage lockers, motor
gasoline (MOGAS) refueling, miscellaneous parts and equipment storage, aircraft engine storage (in
the northeast portion), trash disposal dumpsters, and chemical storage on the south side of Building
163, drum storage, and parking (ERM-West 1994). Currently these open areas are paved vehicle
parking, storage areas, and a large landscaped sports field, which is located along the eastern border.
Typical urban wildlife, such as the California ground squirrel, scrub jays, and American robins, may
be observed in the developed areas but to a lesser extent than in the landscaped areas, because less
foraging habitat is available. Feral cats also are found in the developed areas of Site 4 (EFA WEST
1999).

Site 11

Site 11 is located in the eastern portion of Alameda Point. The site is located south of Ingersol
Street, west of Viking Street, north of CAA-11B and east of Ferry Point Road (see Figure G-l). It is
approximately 5.3 acres in size, triangular in shape, and comprises Parcel 137 and subparcels 138A
and 140A. Site 11 currently is considered a developed area consisting primarily of buildings, roads,
and parking lots and is bordered by developed areas (EFA WEST 1999) (see Figure G-4).

Site 11is known as Building 14andwas constructedin 1940and operatedas an aircraft testing and repair
facility. Operations ceased in April 1997 (IT 2001). Site 11 also is designated as
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CAA-11Aand CAA-11Bbecauseof petroleumcontaminationin the groundwaterat these locations.
An OWS,8 ASTs, 11USTs, fuel lines,and stormSewersarephysicalfeaturesof concernat the site.
See Section7.0 of the RI for more informationconcerningthe featuresof Site 11.

Site 11 is approximately 90 percent open space that was historically used for fuel storage (via USTs
and ASTs), hazardous materials storage lockers, MOGAS refueling, miscellaneous parts and
equipment storage, aircraft engine storage (in the northeast portion), trash disposal dumpsters, and
chemical storageon the south sideof Building 162 (ERM-West 1994).Currently the open areas are used
as paved vehicle parking and storage areas. There is little vegetation occurring at Site 11. Typical
urban wildlife, such as the California ground squirrel, scrub jays, and American robins, may be
observed in the developed areas but to a lesser extent than in the landscaped areas because less
foraging habitat is available. Feral cats also are found in the developed areas of Site 11 (EFA WEST
1999).

Site 21

Site 21 is located in the easternportion of Alameda Point. The site is located south of West Sea Plane
Lagoon Street,west of Viking Slreet,north of CAA-11B and eastof FerryPoint Road (seeFigure G-I). It
is approximately 7 acres in size, irregularly shaped, and comprises Parcels 127, 135, 136, 200 and
subparcel 155A. Site 21 is currently considered a developed area, consisting primarily of buildings,
roads, and parking lots and is bordered by developed areas (EFA WEST 1999) (see Figure G-4).

The main feature of Site 21 is Building 162, which was constmcted in 1945 and operated as a ship
•_, and aircraft maintenance shop until operations ceased in April 1997 (IT 2001). The northern portion

of Site 21 is designated as part of CAA-3A and the southwestern comer of the site is designated as
part of CAA-11A because of petroleum contamination in the groundwater at these locations. An
OWS, an AST, four USTs, underground fuel lines, and six RCRA sites are other physical features of
concern at the site. See Section 8.0 of the RI for more information concerning the features of Site
21.

Approximately 50 percent of Site 21 is open space that historically was used as a smelting and
storage area, parking lots, and storage areas (Pacific Aerial Surveys 1947). Currently the open areas
are used as asphalt parking and storage areas, concrete storage aprons associated with buildings, and
concrete paved areas near the Sea Plane Lagoon. Typical urban wildlife, such as the California
ground squirrel, scrub jays, and American robins, may be observed in the developed areas but to a
lesser extent than in the landscaped areas because less foraging habitat is available. Feral cats also are
found in the developed areas of Site 21 (EFA WEST 1999).

Groundwater at OU-2B

The groundwaterat OU-2Bwas addressedin this ERA on a plumebasis becausethe groundwater
plumesoriginatingin differentOU-2B siteshave convergedto form a large
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groundwaterplume covering most of OU-2B. Based on the concentrations observed during the
various groundwatersample events, this plume primarily is a TCE plume; however, data collected _IP
for all potentialcontaminantswere evaluatedfor the ERA. Groundwater data that were evaluated
were obtained from samples collectedin 2000, the 2001 data gap samplingevent, monitoringwell
sampling events in 2002 and 2003. Certain groundwater samples collected in 1998 also were
included. Details pertaining to groundwaterdata and nature and extent can be found in Section9.0
of theRI.

G.2.1.2 Selectionof EcologicalChemicalsof PotentialConcern

The screening of chemicals for soils and groundwater was conducted as described in Section G.1 and
presented in Figures G-2 and G-3 of this appendix. The data concerning the statistical comparison to
background concentrations for inorganic constituents are presented in Appendix E of the RI.

Datac0ncemingall detectedchemicalsfor Sites3, 4, 11,and21 andtheresultsof thescreeningprocess
are presented in Tables G-22 through G-25 for soils and Table G-26 for groundwater.Basedonthe
screeningof ecologicalCOPCsin surfacesoilsat eachofthesitesandgroundwaterfor the entireOU-2B,
the followingchemicalswere retainedforfurtherevaluation:

Site 3 Softs:The metals aluminum,arsenic,barium,cobalt,copper,lead, manganese,vanadium,and
zinc; the SVOCs 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-
cd)pyrene, naphthalene,phenanthrene,and pyrene; and the VOCs 2-butanone, acetone, benzene, V
carbondisulfide,ethylbenzene,toluene,and xylene(see TableG-22).

Site 4 Softs: The metals antimony, arsenic, barium, cadmium, chromium, hexavalent chromium,
copper, lead, manganese, mercury, molybdenum, nickel, silver, vanadium, and zinc; the SVOCs 2-
methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-
ethylhexyl)phthalate, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-
cd)pyrene, n-nitrosodiphenylamine, naphthalene; pentachlorophenol, phenanthrene, and pyrene; the
VOCs 1,1,1-TCA,ethylbenzene, toluene,and xylene (see Table G-23)

Site 11 Softs: The metals beryllium, cobalt, copper, lead, manganese, vanadium and zinc; the
SVOCs 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene ,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene,
and pyrene; and the VOC chloroform (see Table G-24).

Site 21 Softs: The metals aluminum, arsenic, barium, beryllium, cobalt, copper, lead, manganese,
vanadium, and zinc; the PCB Aroclor 1260; the pesticides DDD and DDT; the SVOCs 2-
methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
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benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene,fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,naphthalene,phenanthrene,
and pyrene(see Table G-25).

OU-2B Groundwater: The metals aluminum,barium,chromium,cobalt,manganese,molybdenum,
nickel, and vanadium; and the VOCs 1,2,4-trichloromethylbenzene,acetone, carbon disulfide,
isopropylbenzene,tert-butanol,TCE,vinyl chloride,and xylene(see Table G-26).

G.2.1.3 FateandTransportofEcologicalChemicalsofPotentialConcem

Physicalproperties of all of the ecologicalCOPCs, with the exceptionof VOCs, indicatethat they
will bind preferentially to the soil and are relatively insoluble in water. Major ecological COPC
movement will be through erosion processes, such as wind and surface water runoff, as well as
infiltrationto subsurfacesoilsandgroundwater.

G.2.1.4 Ecotoxicity Assessment

Ecological COPCs associated with the OU-2B sites include metals, pesticides, PCBs, PAHs,
SVOCs, and VOCs. A literaturereview was conductedto identify the potentialtoxic effects of the
ecological COPCs on ecological receptors, These ecological COPCs have a variety of effects dependent
on speciesand trophic level.Known effectsof thesechemicalsaredescribedin AttachmentA of this
appendix.

_m' The ecological effects evaluation was conducted as described in Section G.1 of this appendix.
Tables G-4 through G-11 provide detailed information on the derivation of the TRVs and ERVs
used to evaluate each measurement endpoint and ecological COPC for the OU-2B sites.

G.2.1.5 PotentialReceptors
Tables G-1 and G-2 list species observedor potentially present at the OU-2B sites.

G.2.1.6 ExposurePathways

Both existing and potential exposure pathways were identified for terrestrial receptors. Potential
terrestrial exposure pathways to contaminated soil include direct contact, incidental ingestion,
volatilization,windblowndust, and food chain effects. As requested by EPA and DTSC, the ERA
assumes that all existing buildings and pavement at the OU-2B sites are removed and that the
underlyingsoilprovidessuitablehabitatforhigher-trophic-levelreceptors.

Complete exposure pathways were assessed for Site 3, 4, 11, and 21 as discussed in Section
G.1.2.2.5. The following discussion summarizes each potential exposure pathway under this
scenario.

V
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Direct Exposure to Soil. Animals in contact with the soil at the OU-2B sites can be exposed
directly to metals, pesticides, PCBs, PAHs, SVOCs, and VOCs through ingestion and dermal
contact. Direct exposure is expected to involve all trophic levels. Direct exposure to soil at the OU-
2B sites is, therefore, a complete exposure pathway under the fully exposed soil scenario. In addition to
the potential direct effects to receptors, contaminated soil at the sites is a probable source of ecological
COPCs migrating to the underlying groundwater.

Direct Exposure to Surface Water. Precipitation and runoff infiltrates soil and moves to
groundwater. The surface water pathway is considered to be a complete pathway for the sites;
however, the only surface water available at the sites is ponded water that exists for a short period of
time after rainfall events. Even though this exposure pathway is complete, it is not significant and
was not evaluated. Because the groundwater at the OU-2B sites is expected to reach the Seaplane
Lagoon, the groundwater discharge to surface water is a complete exposure pathway for marine
receptors at these sites (Tetra Tech 2000).

Direct Exposure to Air. Many of the ecological COPCs associated with the OU-2B sites have
extremely low volatilization rates. Ecological COPCs with low volatilization rates include metals
(except mercury) and SVOCs. The exceptions are VOCs, which generally were detected at low

levels in soil. Minimal volatilization from ecological COPCs from soil to the air is expected.
Windblown dust could represent a complete exposure pathway because exposed soil exists at least on
a portion of each of the OU-2B sites. The air exposure pathway is considered to be a complete exposure
pathway under the fully exposed soil scenario, primarily resulting from airborne dust ingestion at

OU-2B sites. Although this exposure pathway is complete, it is postulated to be insignificant

compared to direct soil exposure. V

Food Chain Exposure. A number of higher-trophic-level receptors could be exposed to ecological
COPCs through diet. Of the ecological COPCs associated with OU-2B sites, Aroclor 1260, DDD,
DDT, total HMW and LMW PAHs, bis(2-ethylhexyl)phthalate, n-nitrosodiphenylamine,
pentachlorophenol, ethylbenzene, and xylene have a Kowgreater than 3.0, which could indicate

significant tendencies for these chemicals to bioaccumulate and biomagnify in food chains. Food
chain exposure is a complete exposure pathway under the fully exposed soil scenario.

G.2.1.7 Assessment and Measurement Endpoints

Habitat associated with the OU-2B sites is of low ecological value because of current limited habitat
existing at the sites. The sites are expected to have long-term reuse potential including research and
development, light industrial, supporting retail, office, commercial, and residential uses. Community
oriented institutions, such as places of worship and nonprofit organizations also are considered
allowable and desirable uses. Based on the anticipated future uses of the sites, the value of the habitat
is not expected to increase.

Ecological COPCs present at the OU-2B sites have different effects on different trophic levels. The
assessment endpoints and associated measurement endpoints presented in Section G.1.2.2.6
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of this appendix are necessary to adequately evaluate the risk to environmental receptors associated
_' with the ecological COPCs.

G.2.2 EXPOSUREESTIMATESAND RISKEVALUATION

For each measurementendpoint and ecologicalCOPC, an estimateof the exposureof the organism
to the ecologicalCOPCwas developedusing life history information,site chemicalconcentrations,
and other data. This exposure informationwas then comparedwith TRVs or ERVsto developa QE
of riskto ecologicalreceptors.

Exposure estimatesfor each receptor were developedusing the assumptionsdescribed in Section
G.1.2.3.1of this appendix.Generalexposurefactorsused for the Californiaground squirrel,Alameda
songsparrow,Americanrobin,and red-tailedhawk arepresentedin Table G-16.Riskcalculationswere
conductedusingtheproceduresdescribedin SectionG.1.2.3.2.

G.2.3 RESULTSOFTHE ECOLOGICALRISKASSESSMENTFOR
TERRESTRIALRECEPTORS

HQs calculated for each site using high and low TRV values for each measurement endpoint are
presented in Tables G-27 through G-30. HQs were evaluated based on the discussion presented in
Section G.1.2.4. The following sections relate calculated HQs to assessment endpoints for each site
and discuss these results. Uncertainties that exist in this ERA for the OU-2B sites are presented in
Section G.1.2.5.

G.2.3.1 EcologicalRisk AssessmentResultsfor Site 3

The following sections contain the results of the ERA for Site 3 for each of the assessment endpoints
evaluated. HQ values for Site 3 are presented in Table G-27.

G.2.3.1.1 SufficientRatesof Survival,Growth,andReproductionto SustainSmall
MammalPopulationsTypicalto theArea

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for mammals
included aluminum, copper, lead, manganese, vanadium, zinc, toluene, and xylene (Table G-27).
Literature data were not adequate to develop ERVs for 2-butanone, carbon disulfide, and
ethylbenzene for small mammals. All other ecological COPCs presented in Table G-22 had HQ
values of less than 1.0 and pose no significant risk to small mammals. The following sections
discuss each chemicalor chemical groupingwith an HQ above 1.0or that requires a QE.

Aluminum:Thehigh TRVHQ valueforaluminumwas 109,whilethe lowTRVHQ valuewas 1,090.
These values were only about 1.8 times above the backgroundhigh and low HQs of 60 and 600,
respectively. Aluminum was detected in all 14 samples collected at Site 3, with concentrations
rangingfrom 3,820mg/kgto 22,400mg/kg,and backgroundconcentrations

Appendix G, ERA Sites 3, 4, 11, and 21 G-79



ranged from 1,760 mg/kg to 22,600 mg/kg. Based on these ranges of concentrations,aluminum
appearsto be naturallyelevatedin soilsat Alameda.Aluminumisrelativelynontoxic,withmost adverse _IP'
effectscausedby inhalationof highlyconcentratedaluminumdust. Additionally,aluminumdoes not
bioaccumulatein the foodchains(AgencyforToxic SubstancesandDiseaseRegistry[ATSDR]1999a).
Based on this information,aluminumposes no significantpotentialrisk to small mammalsat Site 3
abovebackgroundconcentrations.

Copper: The highTRV HQ valuefor copperwas below 1.0.The lowTRV HQ valuewas 3.75,which
was more than 5 times the background HQ of 0.722. Copper was detected in 13 of 14 samples
collected at Site 3. Concentrationsdetected at the site ranged from 4.9 mg/kg to 119 mg/kg,while
backgroundconcentrationsrangedfrom 3.12mg/kg to 49.1 mg/kg.Not all of the copper ingestedby
mammals is absorbed in the gastrointestinal(GI) tract. Based onthe ATSDR (1990a)"Toxicological
Profile for Copper," informationconcerningGI absorptionof copper in mammals is limited.Human
studies indicate that on average, 60 percent of the ingested dose of copper is absorbed.Numerous
factors, including the followingmay affect copper absorption: (1) competition with other metals,
including zinc and cadmium; (2) the amount of copper in the stomach; (3) certain dietary
components;and (4) the form of copper.Becausezinc and cadmiumalso arepresent in soils at Site
3 and will compete with the absorptionof copper,an absorptionrate of 60 percent is assumedto be
conservative,which would revise the low TRV HQ value to 2.25 (ATSDR 1990a). Based on this
information, the potentialrisk to smallmammalsfrom copperat Site 3 cannotbe discountedbut is
expectedto be low.

Lead: The high TRV HQ value for lead was below 1.0. The low TRV HQ value was 8.63, which
was over 60 times above the background HQ of 0.136. Lead was detected at Site 3 in 37 of 42
samples collected. The concentrations at the site ranged from 1.7 mg/kg to 3,870 mg/kg, while
background concentrations ranged from 0.47 mg/kg to 165 mg/kg. Five sample locations exceeded a
concentration of 100 mg/kg, and appear to represent two separate hotspots rather than a
representation of soils at Site 3 (see Figure 5-11). Three of these samples are above 1,000mg/kg and
are skewing the calculated EPC of 634.15 mgikg. If these 3 samples were removed from the dataset,
the site EPC would be approximately 240 mg/kg, which would make the low TRV HQ 3.27.
Additionally, the extent and rate of GI absorption of lead are influenced by the age of the organism;
presence of essential nutrients, such as calcium and iron, in the diet; the physiological state of the
organism, such as pregnancy; and the form of lead ingested (ATSDR 1999b). The absorption of lead
in contaminated soil is lower than that of easily dissolvable forms, such as lead acetate. Absorption
studies in rats determined that the bioavailability of ingested lead acetate was about 15 percent. Using
this estimate, the "absolute" bioavailability of lead in soils from this study was 2.7 percent (ATSDR
1999b). Also, bioavailability of lead in soil decreased with increasing soil-leadconcentration.

There are two small hotspot areas within Site 3 where concentrations of lead may represent a
potential risk to small mammals. However, based on the low TRV HQ value, the limited areal extent
of the hotspots skewing the dataset, and the low bioavailability of lead in soil, lead at Site 3 poses a low
potential for risk to small mammals.
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Mamtanese: The high TRV HQ for manganese was below 1.0. The low TRV HQ was 4.57, which
was less than 2 times above the background HQ of 2.59. Manganese was detected in all 14 samples
collected at Site 3. The concentrations at the site ranged from 76.1 mg/kg to 887 mg/kg, while
background concentrations ranged from 55.5 mg/kg to 748 mgikg. Based on these ranges of
concentrations, manganese appears to be naturally elevated in soils at Alameda. Additionally, the GI
absorption of manganese in animals is limited and affected by dietary intake of essential nutrients, such
as calcium and iron (ATSDR 2000). Studies conducted on rats and pigs have documented a GI
absorption that ranged from 2.5 to 8.2 percent. In general, high dietary intake of these nutrients
lowers the uptake of manganese. Because calcium and iron are present in sufficient levels at Site 3,
the uptake of manganese by animals is considered to be limited. Assuming a conservative absorption
rate of 8.2 percent, a revised low TRV HQ value for manganese would be 0.37. Based on this
information, manganese at Site 3 poses no significant potential for risk to small mammals.

Vanadium: The high HQ value for vanadiumwas less than 1.0.The low HQ value was 4.46, which
was less than 2 times above the backgroundHQ of 2.73.Vanadiumwas detectedin all 14 samples
collectedat Site3. Concentrationsat the site rangedfrom 16mg/kgto 69.3 mg/kg,whilebackground
concentrationsrangedfrom 10.5mg/kgto 55.3mg/kg.Based on theseranges of concentrations,most
of the vanadiumdose to smallmammals is attributableto backgroundconcentrations.Additionally,
the GI absorptionof vanadiumis relativelylow, with absorptionrangingfrom 0.1 to 2.6 percent in
rats (ATSDR 1992a).Based on this information,vanadiumat Site3 posesno significantpotentialfor
riskto smallmammals.

Zinc: The high HQ value for zinc was less than 1.0. The low HQ value was 10.2, which was more

_, than 7 times above the background HQ of 1.29. Zinc was detected in all 14 samples collected at Site
3. The concentrations ranged from 18 mg/kg to 1,260 mg/kg, while the background concentrations
ranged from 9.98 mg/kg to 191 mg/kg. The sample containing 1,260 mg/kg appears to have been
collected in a hotspot because the next highest concentration detected at the site was 108 mg/kg.
This hotspot appears to be skewing the calculated EPC of 231.35 mg/kg. If this sample were
removed from the dataset, the site EPC would be approximately 100 mg/kg, which would result in a
low TRV HQ of 4.41. Additionally, zinc is generally nontoxic in mammals, and not all of the zinc
ingested is absorbed in the GI tract. Based on the ATSDR (1994a) "Toxicological Profile for Zinc,"
information concerning GI absorption of zinc in mammals is limited. Human studies indicate that on
average, 20 to 30 percent of the ingested dose of zinc is absorbed. An absorption rate of 30 percent
is assumed to be conservative for small mammal endpoints, which would revise the low TRV HQ
value for zinc to 3.06 (ATSDR 1994a).There is one small hotspot area within Site 3 where concentrations
of zinc may represent a potential risk to small mammals. However, based on the low TRV HQ value,
the limited areal extent of the hotspots skewing the dataset, and the low bioavailability and toxicity of
zinc in soil, zinc at Site 3 poses a low potential for risk to small mammals.

Xylene and Toluene: The HQ value for toluene using the high TRV was 2.37, while the low TRV
HQ value was 23.7. The high TRV HQ for xylene was 662, while the low TRV HQ value was 815.
Toluene was detected in 6 of 13 samples at concentrations ranging from 0.002 mg/kg to 210 mg/kg,
while xylene was detectedonly in 2 of 13samples at concentrationsof 2.3 mg/kg
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and 250 mg/kg. Except for short-termhazards from concentratedspills, toluene frequentlyhas been
associatedmore with risk to humans thanwith riskto otherspeciessuch as fish and wildlife.This is
partly because plants, fish, and birds take up only very small amountsand because this VOC tends
to evaporateinto theatmosphereratherthanpersist in surfacewatersor soils (ATSDR 1994b).

Largeamountsof xylenecancausechangesin the liverand harmfuleffectsin thekidneys,heart,lungs,
and nervoussystem(ATSDR 1993).Long-termexposuresof animalsto low dosesof xylenehave not
beenwell studied(ATSDR1993).

The HQ values for toluene and xylene are driven by the relatively conservative BCFssoil-to-invertof
12.3 and 29.84, respectively, which were calculated using the Kowsof 2.73 and 3.2. Based on these
factors, the ecological risk of toluene and xylene to small mammals cannot be discounted fully, but
are expected to be low.

Other VOCs: The literature data were not adequate to develop ERVs for small mammals for the
VOCs 2-butanone, carbon disulfide, and ethylbenzene. 2-butanone and carbon disulfide were
detected in 1 of 13 samples collected at Site 3. The maximum concentrations for both of these
chemicals were below the maximum reporting limit of 13 mg/kg. Ethylbenzene was detected in 2 of
13 samples at concentrations of 0.94 mg/kg and 50 mg/kg. In general, VOCs will have toxic effects
only at higher concentrations, in the 500 to 1,000 mg/kg range (ATSDR 1992b, 1996a, 1996b).Based
on this information, the low detection frequency, and the relatively low concentrations, the impact to
small mammals from the residual levels of VOCs at Site 3 is expected to be low.

G.2.3.1.2 Sufficient Rates of Survival,Growth,and Reproductionto Sustain _"
Passerine Populations Typical to the Area

Lead was the only ecological COPC that exceeded an HQ of 1.0 for the Alameda song sparrow,
while aluminum and lead exceeded an HQ of 1.0 for the American robin (Table G-27). Literature
data were not adequate to develop ERVs for cobalt, HMW PAHs, LMW PAHs, 2-butanone,
acetone, benzene, carbon disulfide, ethylbenzene, toluene, and xylene. All other ecological COPCs
presented in Table G-22 had HQ values of less than 1.0 and pose no significant risk to passerines.
The following sections discuss each chemical or chemical grouping that requires a QE.

Aluminum: The high TRV HQ value for aluminumforthe Americanrobinwas below 1.0.The low
HQ value was 3.09, which was less than twicethe backgroundHQ of 1.71.Aluminumwas detected
in all 14 samples collected at Site 3, with concentrationsranging from 3,820 mgikg to 22,400
mg/kg,whilebackgroundconcentrationsrangedfrom 1,760mgikg to 22,600mg/kg.Based on these
ranges of concentrations,aluminumappearsto be naturallyelevatedin soils at Alameda.Aluminum
is relatively nontoxic, with most adverse effects caused by inhalation of highly concentrated
aluminum dust. Additionally,aluminum does not bioaccumulatein food chains (ATSDR 1999a).
Based on this information,aluminumposes no significantpotentialrisk to passerinesat Site3.

V
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Cobalt: The literature data were not adequate to develop avian ERVs for the metal cobalt. Cobalt
was detected in 10 of 14 samples collected at Site 3 at concentrations ranging from 4.4 mg/kg to
11.1 mg/kg. Background concentrations of cobalt ranged from 3.02 mg/kg to 49.7 mg/kg. Based on
these ranges of concentrations, cobalt appears to be naturally elevated in soils at Alameda. Very
little information is available concerning the effects of cobalt on passerine species. Potential impact
to passerines from exposure to cobalt at Site 3 is not expected to be above background risks.

Lead: HQs for the Alameda song sparrow and the American robin using the high TRV for lead
were below 1.0. The song sparrow and the robin low TRV HQs for lead were 228 and 763, which
exceeded the background HQs of 3.59 and 12, respectively. Lead was detected in 37 of 42 samples
collected from Site 3 at concentrations ranging from 1.7 mg/kg to 3,870 mg/kg. As discussed in
Section G.2.3.1.1, two small hotspot areas of lead occur at Site 3, which is skewing (on the high
side) the EPC used in the risk calculations. The EPC decreas.esfrom 634.15 mgikg to approximately
240 mg/kg, when the 3 highest sample results, all above 1,000 mg/kg, are removed from the dataset.
Additionally, the HQ values may be driven by an overly conservative low TRV value of 0.014
mg/kg-day. This TRV was originally developed by the Navy and the EPA Region 9 BTAG and is
based on a study by Edens and others (1976) that found that physiological effects on birds
measurable at a dose of 0.014 mg/kg-day are not believed to be ecologically significant. When the
HQ was calculated using an alternative TRV value of 3.85 mg/kg-day, developed by Oak Ridge
National Laboratory for the U.S. Department of Energy, the lead HQ value was reduced
significantly. This TRV was established based on a study by Pattee (1984), which administered
inorganic lead to an avian receptor. Using an allometrically converted TRV of 36.6 mg/kg-day for
song sparrows and 6.79 mg/kg-day for robins, reevaluation of the lead HQ at Site 3 was calculated as
0.629 for the song sparrow with a background HQ of 0.0099, and an HQ of 2.1 for the robin with a
background HQ of 0.0331. When the alternate low TRVs for the song sparrow and robin were used
with the unskewed EPC of 240 mg/kg, the resulting HQs were 0.238 and 0.796, respectively.

There are two small hotspot areas within Site 3 where concentrations of lead may represent a
potential risk to passerines. However, based on the alternate low TRV HQ value, the limited areal
extent of the hotspots skewing the dataset, and the low bioavailability of lead in soil, lead at Site 3 poses
a low potential for risk to passerines.

PAlls: The literature data were not adequate to develop avian ERVs for PAHs. The LMW and
HMW PAHs were detectedin 49 to 94 percent from a total of 156 samplescollectedat Site 3. The
EPCs calculatedfor the chemicals ranged from 0.015 to 1.05 mg/kg. PAHs can cause genotoxic,
reproductive,and mutageniceffects; however, studiesindicate that PAH compoundsdo not appear
to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high frequencyof
detection,the risk posed to passerinesfrom HMWand LMW PAHsassociatedwith Site 3 cannotbe
discounted.

VOCs: The literature data were not adequate to develop avian ERVs for the VOCs 2-butanone,
acetone, benzene, carbon disulfide, ethylbenzene, toluene, and xylene. These compounds were
detectedin 6 of 13samplescollectedat Site3. Concentrationsrangedfrom 0.01 mg/kgto
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250 mg/kg. In general, VOCs will have toxic effects only at higher concentrations,in the 500 to
1,000mg/kgrange(ATSDR1992b,1996a,1996b).Basedonthisinformation,the lowdetectionfrequency,
andthe relativelylow concentrations,the impactto passerinesfromresiduallevelsof VOCs at Site3 is
expectedto be low.

G.2.3.1.3 SufficientRatesofSurvival,Growth,andReproductionto Sustain
RaptorPopulationsTypicalto the Area

Aluminumand lead were the only ecologicalCOPCs that exceededan HQ of 1.0 for the redtailed
hawk (Table G-27). Literature data were not adequate to develop ERVs for cobalt, HMW PAHs,
LMW PAHs,2-butanone,acetone,benzene,carbondisulfide,ethylbenzene,toluene, and xylene.All
other ecological COPCs presented in Table G-22 had HQ values of less than 1.0 and pose no
significantrisk to raptors. The followingsectionsdiscuss each chemical or chemical grouping that
requiresa QE.

Aluminum: The high TRV HQ value for aluminum for the red-tailed hawk was 1.77, while the low
TRV HQ value was 16.2.These values were about 1.8 times above the background high and low HQs of
0.98 and 8.96, respectively. Aluminum was detected in all 14 samples collected at Site 3, with
concentrations ranging from 3,820 mg/kg to 22,400 mg/kg, while background concentrations ranged
from 1,760 mg/kg to 22,600 mg/kg. Based on these ranges of concentrations, aluminum appears to
be naturally elevated in soils at Alameda. Aluminum is relatively nontoxic, with most adverse
effects caused by inhalation of highly concentrated aluminum dust. Additionally, aluminum does not
bioaccumulate in food chains (ATSDR 1999a). Based on this information, aluminum poses no
significant potential risk to raptors at Site 3 above background concentrations.

Cobalt: The literature data were not adequate to develop avian ERVs for the metal cobalt. Cobalt
was detected in 10 of 14 samples collected at Site 3 at concentrations ranging from 4.4 mg/kg to
11.1 mg/kg. Background concentrations of cobalt ranged from 3.02 mg/kg to 49.7 mg/kg. Based on
these ranges of concentrations, cobalt appears to be naturally elevated in soils at Alameda. Very
little information is available concerning the effects of cobalt on raptor species. Potential impact to
raptors from exposure to cobalt at Site 3 is not expected to be above background.

Lead: The high TRV HQ value for lead for the red-tailed hawk was below 1.0. The low TRV HQ
value was 1,840, which was over 60 times higher than the background HQ of 29. This HQ may be
driven by a skewed dataset from two small hotspot areas, as discussed in Section G.2.3.1.1, and by
an inappropriately conservative low TRV, as discussed in G.2.3.1.2. When the HQ was calculated
for the red-tailed hawk using the alternate allometrically converted TRV of 0.287 mg!kg-day, the
HQ for lead at Site 3 was 5.07, with a background HQ of 0.0798. When the alternate low TRV for
the red-tailed hawk was used with the unskewed EPC of 240 mg/kg, the resulting HQ was 1.92.

There are two small hotspot areas within Site 3 where concentrations of lead may represent a
potential risk to raptors. However, based on the alternate low TRV HQ value, the limited areal
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extentof thehotspotsskewingthedataset,andthe lowbioavailabilityofleadin soil,leadatSite3 poses a
_' lowpotentialfor risk to raptors.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The LMW and
HMW PAHswere detectedin 49 to 94 percent from a total of 156 samplescollected at Site3. The
EPCs calculated for the chemicals ranged from 0.015 mg/kg to 1.05 mg/kg. PAHs can cause
genotoxic,reproductive,and mutagenic effects;however, studiesindicate that PAH compoundsdo
not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high
frequencyof detection,therisk posed to raptors from HMWand LMW PAHs associatedwith Site3
cannotbe discounted.

VOCs: The literature data were not adequate to develop avian ERVs for the VOCs 2-butanone,
acetone, benzene, carbon disulfide, ethylbenzene, toluene, and xylene. These compounds were
detected in 6 of 13 samples collected at Site 3. Concentration ranged from 0.01 mgikg to 250 mg/kg.
In general, VOCs will have toxic effects only at higher concentrations, in the 500 to 1,000 mg/kg
range (ATSDR 1992b, 1996a, 1996b).Based on this information, the low detection frequency, and the
relatively low concentrations, the impact to passerines from residual levels of VOCs at Site 3 is
expected to be low.

G.2.3.1.4 Discussion of Conclusions of the Ecological Risk Assessment for Site 3

Results of the modified ERA for Site 3 indicated potential risk to small mammals, passerines, and
raptors from lead; however most of the risk from lead appears to be from two small hotspot areas

'_' (see Figure 5-11). There also is a potential risk to small mammals from a small hotspot area of zinc.
Based on available information, the impact to passerines and raptors from residual levels of PAHs
cannot be discounted. Also, the impact to mammals from residual levels of copper, xylene, and
toluene cannot be discounted. However, the risk of exposure to these chemicals will be low based on
the lack of habitat for these receptor populations at Site 3.

G.2.3.2 EcologicalRiskAssessmentResultsfor Site 4

The following sections present the results 0fthe ERA for Site 4 for each of the assessment endpoints
evaluated. HQ values for Site 4 are presented in Table G-28.

G.2.3.2.1 SufficientRatesof Survival,Growth,andReproductionto SustainSmall
MammalPopulationsTypicalto theArea

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for mammals
included cadmium, copper, manganese, molybdenum, nickel, vanadium, zinc, bis(2-
ethylhexyl)phthalate, and pentachlorophenol (Table G-28). Literature data were not adequate to
develop ERVs for silver, n-nitroso-diphenylamine, and ethylbenzene for small mammals. All other
ecological COPCs presented in Table G-23 had HQ values of less than 1.0 and pose no
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significantriskto smallmammals.The followingsectionsdiscusseach chemicalor chemical
groupingwithan HQabove1.0or thatrequiresa QE.

Cadmium: The high TRV HQ value for cadmiumwas 2.37,while the low TRV HQ valuewas 102.
These HQswere over 19times above the backgroundHQs of 0.121 and 5.2,respectively.Cadmium
was detectedin 37 of 79 soil samplescollectedat Site4 at concentrationsrangingfrom 0.1 mg/kgto
105 mg/kg, while backgroundconcentrationsranged from 0.1 mg/kgto 0.82 mg/kg.Only 4 of the
detected samples had cadmium concentrations above the maximum background concentration,
while 1 of these sampleswas above 100mg/kg. These samplesrepresentsmallhotspotsthat are not
representativeof cadmium concentrationsthroughout Site 4. Additionally, cadmium is a known
teratogenin mammals;however, the GI absorptionof cadmiumin mammals is very limited. Based
on the ATSDR (1999c) "Toxicological Profile for Cadmium," GI absorption of cadmium in
mammals ranges from 0.5 to 3 percent for monkeys, 1 to 2 percentfor mice and rats, 2 percentfor
goats,5 percentforpigs andlambs,and 16percentforcattle.Assuminga conservativeabsorptionrateof
16percent,revisedhigh andlow TRVHQ valuesfor cadmiumwould be 0.379 and 16.3,respectively.
Basedon these factors,cadmiumat Site4 posesa potentialforriskto smallmammals.

There are small hotspot areas within Site 4 where concentrations of cadmium may represent a
potential risk to small mammals. However, based on the low TRV HQ value, the limited areal extent
of the hotspots skewing the dataset, and the low bioavailability of cadmium in soil, cadmium at Site
4 poses a low potential for risk to small mammals.

Copper: The high TRV HQ value for copper was below 1.0. The low TRV HQ value was 1.67,which
was less than 2 times the background HQ of 1.05. Copper was detected in 70 of 71 samples
collected at Site 4. Concentrations detected at the site ranged from 4.3 mg/kg to 326 mg/kg, while
background concentrations ranged from 4.2 to 89.4 mg/kg. As discussed in Section 2.3.1.1, not all
of the copper ingested by mammals is absorbed in the GI tract (ATSDR 1990a). An absorption rate
of 60 percent is assumed to be conservative, which would revise the low TRV HQ value to 1.0.
Based on this information, the potential risk to small mammals from copper at Site 4 is expected to
be low.

Manganese: The high TRV HQ for manganese was below 1.0.The low TRV HQ was 2.2, which
was not above the backgroundHQ of 2.47.Manganesewas detectedin all 68 samplescollected at
Site 4. The concentrations at the site ranged from 72 mg/kg to 306 mgikg, while background
concentrationsranged from 50 mg/kg to 1,060 mg/kg. Based on these ranges of concentrations,
manganese appears to be naturally elevated in soils at Alameda. Based on this information,
manganese at Site 4 does not pose a significant risk to small mammals above background
concentrations.

Molybdenum: The high HQ value for molybdenumwas below 1.0. The low TRV HQ value was
2.1. Molybdenumwas not detectedin backgroundsoils. Molybdenumwas detectedin only 5 of 48
samples collected from Site 4, with concentrations ranging from 0.72 mg/kg to 3.1 mg/kg.
Molybdenumis an essentialnutrientin mammaliandiets,can protectagainstpoisoningby copperor
mercury, and maybe useful in reducingcancerrisks. Cattleand sheep

V
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that grazed in fields with high levels of molybdenum and low levels of copper and inorganic sulfate
_'_ developed molybdenosis (Eisler 1989).A copper to molybdenum ratio of at least 5 to 1 is said to mitigate

any toxic effects from molybdenosis (Osweiler and others 1976). All evidence indicates that mammals
other than cattle and sheep are comparativelytolerant of high dietary intakes of molybdenum (Underwood
1971,Buck 1978, Chappell and Others 1979, and Friberg and Lener 1986,as cited in Eisler 1989). The
copper to molybdenum ratio at Site 4 is 6 to 1; therefore, the low levels of molybdenum are not expected
to pose a significant potential for risk to small mammals.

Nickel: ThehighHQ valuefornickelwas lessthan 1.0.The lowHQ valuewas5.01,whichwas2 times
above the backgroundHQ of 2.45. Nickel was detected in all 71 samplescollected at Site 4 at
concentrationsrangingl_om 17 mg/kg to 1,400 mg/kg.The 1,400 mg/kg maximumdetectedvalue
appearsto be an outlieras the EPC was calculatedas 64.8mg/kg.Backgroundconcentrationsranged
from 11.6mg/kg to 88.5 mg/kg.Only 2 of the detectedsampleshad nickel concentrationsabove 170
mg/kg. These samples representsmall hotspots that are not representativeof nickel concentrations
throughoutSite4. Additionally,GIabsorptionstudiesin dogsandratsindicatethatonly1to 10percentof
nickel, nickel sulfate, or nickel chloride in the diet is absorbed (ATSDR 1997). Assuming a
conservativeabsorptionrate of 10percent, a revisedlowTRVHQ valuefornickelwouldbe 0.501.

There are small hotspot areas within Site 4 where concentrations of nickel may represent a potential
risk to small mammals. However, based on the low TRV HQ value, the limited areal extent of the
hotspots skewing the dataset, and the low bioavailability of nickel in soil, nickel at Site 4 poses a low
potential for risk to small mammals.

_I_ Silver: The literature data were not adequate to develop a mammalian ERV for the metal silver. Silver
was detected in 30 of 71 samples collected with concentrationsranging from 0.8 mg/kg to 81.1 mgikg.
Silver was detected in 2 of 88 background soil samples collected from Alameda Point with
concentrations ranging from 0.44 mgikg to 0.61 mg/kg. Very little information is available
concerning the effects of silver on mammalian species. Potential impact to small mammals cannot be
discounted but is expected to be low.

Vanadium: The high HQ value for vanadiumwas less than 1.0.The low HQ value was 2.46,which
was not above the backgroundHQ of 2.63. Vanadiumwas detected in all 68 samplescollected at
Site 4. Concentrations at the site ranged from 13 mg/kg to 35 mg/kg, while background
concentrations ranged from 12.8 mg/kg to 62.3 mg/kg. Based on these ranges of concentrations,
vanadium appears to be naturallyelevatedin soils at Alameda.Based on this information,vanadium
at Site4 does not pose a significantrisk to small mammalsabovebackgroundconcentrations.

Zinc: The high HQ value for zinc was less than 1.0. The low HQ value was 1.69,which was less
than 2 times above the backgroundHQ of 1.37.Zincwas detectedin all 68 samplescollectedat Site
4. The concentrationsranged from 13.6 mg/kgto 283 mg/kg, while the backgroundconcentrations
rangedfrom 14 mg/kg to 84 mg/kg.Zinc is generallynontoxic in mammals,and not all of the zinc
ingestedis absorbed in the GI tract.As discussedin Section
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2.3.1.1, an absorption rate of 30 percent is assumed to be conservative for small mammal endpoints,
which would revise the low TRV HQ value for zinc to 0.507 (ATSDR 1994a). Based on these factors,
zinc at Site 4 poses no significant potential for risk to small mammals.

Bis(2-ethylhexyl)phthalate: The HQ value for bis(2-ethylhexyl)phthalate using the high TRV was
5.19, and the low TRV HQ value was 51.9. Bis(2-ethylhexyl)phthalatewas detected in only 2 of 95
samples at concentrations of 0.69 mg/kg and 7.6 mg/kg. These high HQ values are

attributable to the conservative BCFsoil-to-irtvertvalue of 1,309. This value is based upon the high
Kowvalue of 7.6. Based on the low frequency of detection and the overestimation likely caused by
calculating the BCFs, the risk of bis(2-ethylhexyl)phthalate to small mammals at Site 4 is expected
to be low.

Pentachlorophenol: The HQ value using the high TRV was 3.06, and the low TRV HQ value was
30.6. Pentachlorophenol was detected in only 1 of 95 samples at a concentration of 0.13 mg/kg. The
relatively high HQ values are directly attributable to the conservative
BCFsoil-to-invertvalue of 1,034 (EPA 1999b). This value was calculated based on the Kowvalue of
5.12 and the fact that pentachlorophenol is absorbed rapidly by ecological receptors. In mammals,
however, the degree of accumulation into the tissues is small because pentachlorophenol is
efficiently and rapidly excreted (EPA 1999b). Based on these factors, the potential risk to small
mammals from exposure to pentachlorophenol at Site 4 is expected to be low.

SVOCs: The literaturedata were not adequate to developan ERV for smallmammalsfor the SVOC
n-nitroso-diphenylamine.N-Nitroso-diphenylaminewasdetectedin 3 of 95 samples,which is only 3
percent of the total samples collected. The maximum detected value was 0.32 mg/kg, which is
below the maximum reporting limit of 3.8 mg/kg. The impact on small mammals from n-nitroso-
dipheynlyamineis not well documented;however, based on the low frequencyof detectionand low
concentration,the impactis expectedto be low.

VOCs: The literature data were not adequate to develop a mammalian ERV for the VOC
ethylbenzene. Ethylbenzene was detected in 21 of 61 samples at concentrations ranging from 0.001
mg/kg to 0.028 mg/kg. In general, VOCs will have toxic effects only at higher concentrations,in the
500 to 1,000 mg/kg range (ATSDR 1992b, 1996a, 1996b).Based on these factors, the impact to small
mammals from the residual levels of ethylbenzene at Site 4 cannot be discounted but is expected to be
low.

G.2.3.2.2 SufficientRatesof Survival,Growth,andReproductionto Sustain
PasserinePopulationsTypicalto the Area

Lead and bis(2-ethylhexyl)phthalatewere the only ecological COPCs that exceeded an HQ of 1.0for the
Alameda song sparrow, while cadmium, lead, and bis(2-ethylhexyl)phthalate exceeded an HQ of 1.0 for
the American robin (Table G-28). Literature data were not adequate to develop ERVs for silver,
HMW PAHs, LMW PAHs, n-nitroso-diphenylamine, pentachlorophenol, 1,1,1-TCA, ethylbenzene,
toluene, and xylene. All other ecological COPCs presented in Table
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G-23 had HQ values of less than 1.0 and pose no significant risk to passerines. The following
sections discusseach chemical or chemicalgroupingwith an HQ above 1.0or that requires a QE.

Cadmium: The high TRV HQ value for cadmium for the robin was below 1.0. The low TRV HQ
value was 1.78, which was over 19 times above the background HQ of 0.0911. Cadmium was
detected in 37 of 79 soil samples collected at Site 4 at concentrations ranging from 0.1 mg/kg to 105
mg/kg, and background concentrations ranged from 0.1 mg/kg to 0.82 mg/kg. As discussed in
Section G.2.3.2.1, only 4 samples exceeded the maximum background concentration and represent
hotspots. Additionally, sublethal effects of cadmium in birds include growth retardation,
nephrotoxicity, anemia, damage to the testicles and absorptive epithelium of the duodenum, reduced
egg production, and effects on calcium absorption (Scheuhammer 1987).

There are small hotspot areas within Site 4 where concentrations of cadmium may represent a
potential risk to passerines. However, based on the low TRV HQ value, the limited areal extent of
the hotspots skewing the dataset, and the low bioavailability of cadmium in soil, cadmium at Site 4
poses a low potential for risk to passerines.

Lead: HQs for the Alameda song sparrow and the American robin using the high TRV for lead
were below 1.0. The song sparrow and the robin low TRV HQs for lead were 19.8 and 66.2, which
exceeded the background HQs of 2.71 and 9.07, respectively.These HQs may, however, be driven by
the overly conservative low TRV value as described in Section G.2.3.1.2. Using the allometrically
converted TRVs, reevaluation of the lead low TRV HQ at Site 4 was calculated as 0.0545 for the
song sparrow with a background HQ of 0.00748, and an HQ of 0.182 for the robin with a

_' background HQ of 0.025. Based on this information, lead at Site 4 poses no significant potential for
risk to passerines.

Silver: The literature data were not adequate to develop an avian ERV for silver. Silver was
detected in 30 of 71 samples collected with concentrations ranging from 0.8 to 81.1 mg/kg. Silver
was detected in 2 of 88 background soil samples collected from Alameda Point with concentrations
ranging from 0.44 mg/kg to 0.61 mg/kg. Very little information is available concerning the effects of
silver on avian species. Potential impact to passerines cannot be discounted but is expected to be
lOW.

Bis(2-ethylhexyl)phthalate: For the Alameda song sparrow the high HQ for bis(2-
ethylhexyl)phthalate was 197, while the low TRV HQ was 1,970. For the American robin the high
HQ was 15.5 and the low TRV HQ was 155. Bis(2-ethylhexyl)phthalate was detected in only 2 of 95
samples at concentrationsof 0.69 mg/kg and 7.6 mg/kg. These high HQ values are

directly attributable to the conservative BCFsoil-to-invertvalue of 1,309. This value is based on the
high Kowvalue of 7.6. Based on these factors, the risk of bis(2-ethylhexyl)phthalate to passerines is
expected to be low.

PAl-Is: The literature data were not adequate to develop avian ERVs for PAHs. The LMW and
HMW PAl-Is were detected 36 to 90 percent of the samples collected at Site 4. The EPCs calculated
for the chemicals ranged from 0.014 mg/kg to 0.201 mg/kg. PAHs can cause genotoxic,
reproductive, and mutagenic effects; however, studies indicate that PAH compounds
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do not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high
frequency of detection, the risk posed to passerines from HMW and LMW PAHs associated with Site 4
cannot be discounted; however, based on the low concentrations of chemicals, this risk is expected
to be low.

SVOCs: The literature data were not adequate to develop avian ERVs for the SVOCs n-nitroso-
diphenylamine and pentachlorophenol. N-Nitroso-diphenylamine was detected at Site 4 in 3 of 95
samples collected, which is only 3 percent of the total samples collected. The maximum detected
value was 0.32 mg/kg, which is below the maximum reporting limit of 3.8 mg/kg.
Pentachlorophenol was detected in 1 of 95 samples collected at a concentration of 0.,13 mg/kg,
which is below the maximum reporting-limit of 19 mg/kg. The impacts of these SVOCs on wildlife
are not well documented; however, based on the low frequency of detection and low concentration,
the impact is expected to be low.

VOCs: The literature data were not adequate to develop avian ERVs for the VOCs 1,1,1-TCA,
ethylbenzene, toluene, and xylene. These chemicals were detected in 5, 21, 15, and 30 out of 62
samples collected at Site 4, respectively. Concentration ranged from 0.001 mg/kg to 0.19 mg/kg. In
general, VOCs will have toxic effects only at higher concentrations, in the 500 to 1,000 mg/kg range
(ATSDR 1992b, 1996a, 1996b). Mixtures of VOCs with other aromatics, such as, PAHs, alkyl
PAHs, and benzene, may be more toxic or hazardous, in general, than the chemical would be alone
(Hazardous Substance Database [HSDB] 1999). The impact to passerines from residual levels of
VOCs at Site 4 cannot be discounted; however, this risk is expected to be low given the low
concentrationsin soils.

V

G.2.3.2.3 Sufficient Ratesof Survival,Growth, and Reproductionto Sustain
Raptor Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for raptors included
cadmium, lead, and bis(2-ethylhexyl)phthalate (Table G-28). Literature data were not adequate to
develop ERVs for silver, HMW PAHs, LMW PAHs, n-nitroso-diphenylamine, pentachlorophenol,
1,1,1-TCA, ethylbenzene, toluene, and xylene. All other ecological COPCs presented in Table G-23
had HQ values of less than 1.0 and pose no significant risk to raptors. The following sections discuss
each chemical or chemical grouping that requires a QE.

Cadmium: The high TRV HQ for cadmiumwas 1.17, while the low TRV HQ was 10.2. Both of
these values exceeded the respective cadmium high and low TRV HQs for background soils of
0.0596 and 0.522. Cadmium was detected in 37 of 79 soil samples collected at Site 4 at
concentrationsranging from 0.1 mg/kgto 105 mg/kg, and backgroundconcentrationsranged from
0.1 mg/kgto 0.82mg/kg. As discussedin SectionG.2.3.2.1,only 4 samplesexceededthe maximum
background concentration and represent hotspots. Sublethal effects in birds include growth
retardation, nephrotoxicity, anemia, damage to the testicles and absorptive epithelium of the
duodenum, reduced egg production, and effects on calcium absorption (Scheuhammer 1987).
Cadmiumat Site4 posesa potentialriskto raptors.

-_Ip,
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There are small hotspot areas within Site 4 where concentrationsof cadmium may represent a
potential risk to raptors. However,based on the low TRV HQ value, the limited areal extent of the
hotspotsskewingthedataset,and the low bioavailabilityof cadmiumin soil,cadmiumat Site 4 poses a
lowpotential forrisk to raptors.

Lead: Thehigh TRV HQ value for lead forthe red-tailedhawk was less than 1.0.The low TRV HQ
value was 160,which was over 7 timeshigher thanthe backgroundHQ value of 21.9.However,as
discussed in Section G.2.3.1.2, the Navy believes that this HQ value may be driven by an
inappropriatelyconservativelow TRV. When the HQ was calculatedfor the red-tailedhawk using
the altemate allometricallyconverted TRV of 0.287, the HQ for lead at Site 4 was 0.44, with a
backgroundHQ of 0.0798. Based on this information,lead at Site 4 poses no significantpotential
for riskto raptors.

Silver: The literature data were not adequate to develop an avian ERV for silver. Silver was
detectedin 30 of 71 samplescollected at Site4 with concentrationsranging from 0.8 mg/kg to 81.1
mg/kg. Silver was detectedin 2 of 88 backgroundsoil samplescollected from Alameda Point with
concentrations ranging from 0.44 mg/kg to 0.61 mg/kg. Very little information is available
concerning the effects of silver on avian species; the potential impact to raptors cannot be
discountedbut is expectedto be low.

Bis(2-ethylhexyl)phthalate:The high TRV HQ for bis(2-ethylhexyl)phthalatefor the red-tailed
hawk was 1,180,while the low TRV HQ was 10,800.Bis(2-ethylhexyl)phthalatewas detected in
only 2 of 95 samplesat concentrationsof 0.69 mg/kgand 7.6 mgikg.As discussedfor small

_, mammals, thesehigh HQ values aredirectlyattributableto the conservativeBCFsoil-to-invertvalue
of 1,309.Based on thesefactors, therisk ofbis(2-ethylhexyl)phthalateto raptorsis expectedto be
low.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The LMW and
HMW PAl-Iswere detected36 to 90 percent of the samplescollectedat Site 4. The EPCs calculated
for the chemicals ranged from 0.014 mgikg to 0.201 mg/kg. PAHs can cause genotoxic,
reproductive,and mutagenic effects; however, studies indicatethat PAIl compoundsdo not appear
to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high frequency of
detection,the risk posed to raptors from HMW and LMW PAils associated with Site 4 cannot be
discounted.

SVOCs: The literature data were not adequate to develop avian ERVs for the SVOCs n-nitroso-
diphenylamineand pentachlorophenol.N-Nitroso-diphenylaminewas detectedat Site 4 in 3 of 95
samples collected,which is only 3 percent of the total samples collected.The maximum detected
value was 0.32 mg/kg, which is below the maximum reporting limit of 3.8 mg/kg.
Pentachlorophenolwas detected in 1 of 95 samples collected at a concentration of 0.13 mg/kg,
which is below the maximumreporting-limitof 19mg/kg. The impact of these SVOCson wildlife
is not well documented;however, based on the low frequency of detection and low concentration,
the impactis expectedto be low.
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VOCs: The literature data were not adequate to develop avian ERVs for the VOCs 1,1,1-TCA,
ethylbenzene,toluene, and xylene.These chemicalswere detectedin 5, 21, 15,and 30 of 62 samples
collectedat Site 4, respectively.Concentrationrangedfrom 0.001 mg/kg to 0.19 mg/kg.In general,
VOCswill have toxic effectsonly at higherconcentrations,in the 500to 1,000mg/kg range (ATSDR
1992b, 1996a, 1996b). Mixtures of VOCs with other aromatics, such as, PAHs, alkyl PAHs, and
benzene, may be more toxic or hazardous, in general, than the chemical would be alone (HSDB
1999).The impact to raptors from residuallevels of VOCs at Site 4 cannotbe discounted;however,
giventhe low concentrationsin soilsthis risk is expectedto be low.

G.2.3.2.4 Discussionof Conclusionsof the EcologicalRisk Assessment for Site 4

Results of the modified ERA for Site 4 indicated potential risk to small mammals and raptors from
lead. The impact to passerines and raptors from residual levels of silver and PAHs cannot be
discounted. Also, the impact to mammals from residual levels of copper and silver cannot be
discounted. However, the risk of exposure to these chemicals will be low based on the lack of habitat
for these receptor populations at Site 4.

G.2.3.3 EcologicalRisk AssessmentResultsfor Site 11

The following sections contain the results of the ERA for Site 11 for each of the assessment

endpointsevaluated.HQvaluesforSite11arepresentedinTableG-29.

G.2.3.3.1 Sufficient Rates of Survival,Growth,and Reproductionto Sustain Small
Mammal Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for mammals
included copper, lead, manganese, vanadium, and zinc (Table G-29). All other ecological COPCs
presented in Table G-24 had HQ values of less than 1.0 and pose no significant risk to small
mammals. The following sections discuss each chemical or chemical grouping with an HQ above
1.0 or that requires a QE.

Copper: Thehigh TRVHQ valueforcopperwasbelow 1.0.The low TRVHQ valuewas 1.97,which
was more than 3 times the background HQ of 0.722. Copper was detected in 28 of 30 samples
collected at Site 11, with concentrations ranging from 4.77 mg/kg to 83.2 mg/kg. Background
concentrationsranged from 3.12 mg/kgto 49.1 mg/kg.As discussedin Section G.2.3.1.1,not all of
the copper ingested by mammals is absorbed in the GI tract. An absorption rate of 60 percent is
assumed to be conservative,which would revise the low TRV HQ value to 1.18. Based on this
information,the potentialrisk to smallmammalsfrom copperat Site 11 cannotbe discountedbut is
expectedto be low.

Lead: ThehighTRVHQ valueforleadwasbelow1.0.ThelowTRVHQ valuewas 1.4,whichwasover
10timesabove the backgroundHQ of 0.136.Leadwas detectedat Site 11in 27 of
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30 samples collected, with concentrations at the site ranging from 0.78 mg/kg to 242 mg/kg.
_' Background concentrations range from 0.47 mg/kg to 165 mg/kg. As discussedin Section G.2.3.1.1,

GI absorption of lead in soils is limited (ATSDR 1999b). Based on this information and the
relatively low TRV HQ value (only slightly above 1.0), lead at Site 11 poses no significant potential
for risk to small mammals.

Mam,anese: The high TRV HQ value for manganesewas less than 1.0.The low TRV HQ value
was3.94,whichwas lessthan2 timeshigherthanthebackgroundHQ of2.59.Manganesewas detected
in all 30 samplescollectedat Site 11,with concentrationsat the site rangingfrom 60.6 mg/kgto 558
mg/kg.Backgroundconcentrationsrangedfrom 55.5 mg/kgto 748 mg/kg.Based on these ranges of
concentrations,manganese appears to be naturally elevated in soils at Alameda. Additionally,as
discussedin SectionG.2.3.1.1,the GI absorptionof manganesein animalsis limited and affectedby
dietary intake of essential nutrients, such as calcium and iron (ATSDR 2000). Assuming a
conservativeabsorptionrate of 8.2 percent, the revised low TRV HQ valuefor manganesewouldbe
0.323.Based on this information,manganeseat Site 11posesno significantpotentialfor risk to small
mammals.

Vanadium: The high HQ value for vanadium was less than 1.0. The low HQ value was 3.56, which
was less than 2 times higher than the background HQ of 2.73. Vanadium was detected in all 30
samples collected at Site 11. Concentrations at the site ranged from 14.5 mgikg to 82.5 mg/kg, while
background concentrations ranged from 10.5 mg/kg to 55.3. Based on these ranges of
concentrations, most of the vanadium dose to small mammals is attributable to background
concentrations. Additionally, the GI absorption of vanadium is relatively low, with absorption

I_' ranging from 0.1 to 2.6 percent in rats (ATSDR 1992a). Based on this information, vanadium at Site
11 poses no significant potential for risk to small mammals above background concentrations.

Zinc: The high HQ value for zinc was less than 1.0.The low TRV HQ value was 2.09, which was
lessthan 2 times above the backgroundHQ of 1.29.Zinc was detectedin all 30 samplescollectedat
Site 11. The concentrations ranged from 16.1 mg/kg to 196 mg/kg, while the background
concentrationsranged from 9.98 mg/kg to 191 mg/kg. Based on these ranges of concentrations,
most of the zinc dose to smallmammals is attributableto backgroundconcentrations.Additionally,
as discussed in Section G.2.3.1.1,zinc is generallynontoxic in mammals, and not all of the zinc
ingested is absorbed in the GI tract. Assuming a conservativeabsorptionrate of 30 percent, the
revised low TRV HQ value for zinc would be 0.627 (ATSDR 1994a).Based on this information,
zinc at Site 11 poses no significant potential for risk to small mammals above background
concentrations.

G.2.3.3.2 SufficientRatesof Survival,Growth,and Reproductionto Sustain
Passerine Populations Typical to the Area

Lead was the only ecological COPCs with an HQ above 1.0 using the low TRV values for the
Alameda song sparrow and the American robin (Table G-29). Literature data were not adequate to
develop ERVs for beryllium, cobalt, HMW PAHs, LMW PAHs, and chloroform. All other
ecological COPCs presented in Table G-24 had HQ values less than 1.0 and pose no significant
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risk to passerines. The following sections discuss each chemical or chemical grouping with an HQ
above 1.0 or that requires a QE.

Lead: HQs for the song sparrow and the robin using the high TRV for lead were below 1.0. The
song sparrow and the robin low TRV HQs for lead were 36.9 and 128, which exceeded the
background HQs of 3.59 and 12, respectively; however, these HQs may be driven by the overly
conservative low TRV value, as described in Section G.2.3.1.2. Using the allometrically converted
TRVs, reevaluation of the lead low TRV HQ at Site 11 was calculatedas 0.102 for the song sparrow with
a background HQ of 0.0099, and an HQ of 0.353 for the robin with a background HQ of 0.0331.
Based on this information, lead at Site 11 poses no significant potential for risk to passerines.

Other Metals: The literature data were not adequate to develop avian ERVs for beryllium and
cobalt. Beryllium was detected at Site 11 in 27 of 30 samples with concentrations ranging from 0.21
mg/kg to 2 mg/kg, while background concentrations ranged _om 0.25 mg/kg to 1.47 mg/kg. Cobalt
was detected in all 30 samples collected with concentrations ranging from 2.8 mgikg to 36.1 mg/kg,
while background concentrations ranged _om 3.02 mg/kg to 49.7 mgikg. Based on these background
concentrations most of the dose of these metals to passerines would be attributable to background
concentrations. Potential risk to passerines from beryllium and cobalt at Site 11are not expected to be
above background concentrations.

PANs: The literature data were not adequate to develop avian ERVs for PAHs. The HMW and
LMW PAHs were detected at Site 11 at frequencies ranging from 33 to 85 percent out of a total of
60 samples collected. Calculated EPCs ranged _om 0.018 mg/kg to 1.23 mg/kg. PAHs can cause

genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH compounds do _lf
not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high
frequency of detection, the risk posed to passerines from residual levels of PAHs associated with
Site 11 cannot be discounted.

VOCs: The literaturedata were not adequate to develop an avian ERV for the VOC chloroform.
Chloroformwas detected in only 1 of 15 samples collectedat Site 11, at a concentrationof 0.002
mg/kg. The risk posed to passerines from such residual levels of chloroformin soils at Site 11 is
postulatedto be lowbecausemammalsand birdsquicklymetabolizeVOCs.

G.2.3.3.3 Sufficient Ratesof Survival,Growth,and Reproductionto Sustain
Raptor Populations Typical to the Area

Lead was the only ecological COPCs with an HQ above 1.0using the low TRV value for raptors (Table
G-29). Literature data were not adequate to develop ERVs for beryllium, cobalt, HMW PAHs,
LMW PAHs, and chloroform. All other ecological COPCs presented in Table G-24 had HQ values
less than 1.0 and pose no significant risk to raptors. The following sections discuss each chemical or
chemical groupingwith an HQ above 1.0or that requires a QE.
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Lead: The high TRV HQ value for lead for the red-tailedhawk was below 1.0. The low TRV HQ
_' value was 299, which was more than 10times above the backgroundHQ value of 29. As discussed

in Section G.2.3.1.2, however, the Navy believes that this HQ value may be driven by an
inappropriatelyconservativelow TRV.When HQswere calculatedusing the alternateallometrically
convertedTRVof0.287,theHQ forleadat Site11was0.822,witha backgroundHQof 0.0798.Basedon
thisinformation,leadatSite11posesno significantpotentialforriskto raptors.

Other Metals: The literature data were not adequate to develop avian ERVs for beryllium and
cobalt.Berylliumwas detectedat Site 11 in 27 of 30 samplescollectedwith concentrationsranging
from 0.21 mg/kg to 2 mg/kg, while backgroundconcentrations ranged from 0.25 mg/kg to 1.47
mg/kg.Cobaltwas detectedin all 30 samplescollectedwith concentrationsrangingfrom2.8 mg/kg to
36.1 mg/kgl while background concentrationsranged from 3.02 mgikg to 49.7 mgikg. Based on
thesebackgroundconcentrations,most oft he doseof thesemetals to raptors wouldbe attributableto
backgroundconcentrations. Potential risk to raptors from berylliumand cobalt at Site 11 are not
expectedto be abovebackgroundconcentrations.

PAlls: The literature data were not adequate to develop avian ERVs for PAHs. The HMW and
LMW PAHs were detectedat Site 11 at frequenciesranging from 33 to 85 percent out of a total of
60 samplescollected. Calculated EPCs ranged from 0.018 mg/kg to 1.23mg/kg. PAils can cause
genotoxic, reproductive, and rnutagenic effects; however, studies indicate that PAH compounds do
not appearto bioaccumulatein mammalsand birds(Eisler 1987).Giventhe relativelyhigh fi-equency
of detection,the risk posed to raptorsfrom residuallevels of HMW and LMWPAHsassociatedwith
Site11cannotbe discounted.

VOCs: The literaturedata were not adequateto develop an avian ERV for the VOC chloroform.
Chloroformwas detected in only 1 of 15 samplescollected at Site 11, at a concentrationof 0.002
mg/kg.Therisk posedto raptorsfromsuchresiduallevelsof chloroformin soilsat Site11 is postulated
to be lowbecausemammalsandbirdsquicklymetabolizeVOCs.

G.2.3.3.4 Discussionof Conclusionsof the EcologicalRiskAssessmentfor
Site 11

Results of the modified ERA for Site 11 indicated potential impacts to mammals from residual
levelsof coppercannot be discounted.Also, the impact to passerines and raptorsfrom residuallevels
of PAHscannotbe discounted.However,theriskof exposureto thesechemicalsforthesereceptorswill
be lowbasedonthe lackof habitatforthesereceptorpopulationsat Site11.

G.2.3.4 EcologicalRiskAssessmentResultsfor Site 21

The following sections present the results of the ERA for Site 21 for each of the assessment
endpoints evaluated. HQ values for Site 21 are presented in Table G-30.
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G.2.3.4.1 SufficientRatesof Survival,Growth,andReproductionto SustainSmall
MammalPopulationsTypicalto theArea

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for mammals
included aluminum, copper, lead, manganese, vanadium, and zinc (Table G-30). All other
ecological COPCspresented in Table G-25had HQ values of less than 1.0and pose no significant
risk to small mammals.The followingsectionsdiscuss eachchemical or chemicalgroupingwithan
HQ above1.0orthatrequiresa QE.

Aluminum: Thehigh TRVHQvaluefor aluminumwas 131,whilethe lowTRVHQ valuewas 1,310.
These values were about 2.2 times above the background high and low HQs of 60 and 600,
respectively. Aluminum was detected in all 12 samplescollected at Site 21, with concentrations
ranging from 3,940 mg/kg to 21,600 mg/kg. Backgroundconcentrationsranged from 1,760mg/kg
to 22,600 mg/kg.Based on theseranges of concentrations,aluminumappears to be naturallyelevated
in soilsatAlameda.Aluminumis relativelynontoxic,withmostadverseeffectscausedby inhalationof
highlyconcentratedaluminumdust.Additionally,aluminumdoes not bioaccumulatein food chains
(ATSDR 1999a). Based on this information,aluminumposes no significantpotentialrisk to small
mammalsat Site21 abovebackgroundconcentrations.

Copper: The high TRV HQ value for copper was below 1.0. The low TRV HQ value was 2.83, which
was more than 3 times the background HQ of 0.722. Copper was detected in all 12 samples
collected at Site 21. Concentrationsdetected at the site ranged from 5.4 to 71.4 mg/kg, while
background concentrations ranged from 3.12 mg/kg to 49.1 mg/kg. As discussed in Section
G.2.3.1.1,not all of the copper ingested by mammals is absorbed in the GI tract (ATSDR 1990a).
An absorptionrate of 60 percent is assumed to be conservative,which would revise the low TRV
HQ value to 1.68.Based on this information,the potentialrisk to smallmammalsfromcopperat Site
21 cannotbe discountedbut is expectedto be low.

Lead: The high TRV HQ value for lead was below 1.0. The low TRV HQ value was 3.43, which
was over 25 times above the background HQ of 0.136. Lead was detected at Site 21 in 10of 12
samplescollected.The concentrationsat the site ranged from 2.86 to 416 mg/kg,while background
concentrationsrange from 0.47 to 165 mgikg.As discussed in Section G.2.3.1.1,GI absorption of
lead in soils is limited(ATSDR 1999b).Based on the HQ value, lead at Site 21 poses a potentialfor
risk to smallmammals.

Manganese: Thehigh TRV HQ for manganese wasbelow 1.0.The low TRV HQ was 4.67, which
was less than 2 times above the backgroundHQ of 2.59.Manganesewas detectedin all 12 samples
collected at Site 21. The concentrationsat the site ranged from 91.2 mg/kg to 449 mg/kg, while
background concentrations ranged from 55.5 mg/kg to 748 mg/kg. Based on these ranges of
concentrations,manganese appears to be naturally elevated in soils at Alameda. Additionally,as
discussedin SectionG.2.3.1.1,the GI absorptionof manganesein animalsis limited and affectedby
dietary intake of essential nutrients, such as calcium and iron (ATSDR 2000). Assuming a
conservativeabsorptionrate of 8.2 percent, a revised low TRV HQ value for manganesewould be
0.383. Based on this information,manganeseat Site 21 posesno significantpotentialforrisk to small
mammals.

,
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Vanadium:Thehigh HQ value for vanadiumwas lessthan 1.0.The low HQ value was 5.33,which
was less than 2 times above the backgroundHQ of 2.73. Vanadiumwas detectedin all 12 samples
collected at Site 21. Concentrations at the site ranged from 17.1 mgikg to 86.7 mg/kg, while
background concentrationsranged from 10.5 mg/kg to 55.3 mg/kg. Based on these ranges of
concentrations, most of the vanadium dose to small mammals is attributable to background
concentrations.Additionally, the GI absorption of vanadium is relatively low, with absorption
rangingfrom 0.1 to 2.6 percentin rats (ATSDR 1992a).Basedon this information,vanadium at Site
21 poses no significantpotentialfor risk to smallmammalsabovebackgroundconcentrations.

Zinc: The high HQ value for zinc was less than 1.0.The low HQ value was 4.17, which was more
than 3 times above the backgroundHQ of 1.29.Zinc was detectedin all 12samplescollectedat Site
21. The concentrationsrangedfrom 16.1mg/kgto 267 mg/kg,while the backgroundconcentrations
ranged from 9.98 mg/kg to 191 mg/kg. Based on these ranges of concentrations,most of the zinc
dose to small mammals is attributableto backgroundconcentrations.Additionally,as discussed in
Section G.2.3.1.1, zinc is generally nontoxic in mammals, and not all of the zinc ingested is
absorbed in the GI tract (ATSDR 1994a). An absorptionrate of 30 percent is assumed to be
conservativefor small mammalendpoints,which wouldrevisethe lowTRVHQvalueforzincto 3.06
(ATSDR1994a).Based on this value,zinc at Site21posesa potentialforriskto smallmammals.

G.2.3.4.2 Sufficient Rates of Survival,Growth,and Reproductionto Sustain
Passerine Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV values for the Alameda song
sparrow and the American robin included aluminum and lead (Table G-30). Literature data were not

_' adequate to develop ERVs for beryllium, cobalt, HMW PAHs, and LMW PAHs. All other
ecological COPCs presented in Table G-25 had HQ values less than 1.0 and pose no significant risk
to passerines. The following sections discuss each chemical or chemical grouping with an HQ above
1.0 or that requires a QE.

Aluminum: The high TRV HQ values for aluminum for the song sparrow and robin were below 1.0.
The low TRV HQ values were 1.17 and 3.79, which were above the background HQs of 0.536 and
1.71, respectively.Aluminum was detected in all 12 samples collected at Site 21, with concentrations
ranging from 3,940 mg/kg to 21,600 mg/kg. Background concentrations ranged from 1,760 mg/kg
to 22,600 mg/kg. Based on these ranges of concentrations, aluminum appears to be naturally elevated
in soils at Alameda. Aluminum is relatively nontoxic, with most adverse effects caused by inhalation of
highly concentrated aluminum dust. Additionally, aluminum does not bioaccumulate in food chains
(ATSDR 1999a). Based on this information and the relatively low HQ values, aluminum poses no
significant potential risk to passerines at Site 21 above background concentrations.

Lead: HQs for the song sparrow and the robin using the high TRV for lead were below 1.0. The
song sparrow and the robin low TRV HQs for lead were 90.6 and 315, which exceeded the
background HQs of 3.59 and 12, respectively. These HQs may be driven by the overly
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conservative low TRV value as described in Section G.2.3.1.2. Using the allometrically converted
TRVs, reevaluation of the low TRV HQ at Site 21 was calculated as 0.25 for the song sparrow with a
background HQ of 0.0099 and an HQ of 0.867 for the robin with a background HQ of 0.0331. Based
on this information, lead at Site 21 poses no significant potential for risk to passerines.

Other Metals: The literature data were not adequate to develop avian ERVs for beryllium and
cobalt. Berylliumwas detectedat Site21 in 10 of 12samplescollectedwith concentrationsranging
from 0.68 mg/kg to 9.5 mg/kg, while backgroundconcentrationsranged from 0.25 mg/kg to 1.47
mg&g. Cobaltwas detectedin all 12 samplescollectedwith concentrationsrangingfrom 2.9 mg/kg
to 21.1 mg/kg, while backgroundconcentrationsranged from 3.02 mg/kg to 49.7 mg/kg.Based on
these background concentrations most of the dose of these metals to passerines would be
attributableto backgroundconcentrations.Potential risk to passerinesfrom berylliumand cobalt at
Site21 are not expectedto be abovebackgroundconcentrations.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The HMW and
LMW PAHs were detected at Site 21 at frequencies ranging from 11 to 95 percent out of a total of
63 samples collected. Calculated EPCs ranged from 0.005 mg/kg to 0.045 mg/kg. PAHs can cause
genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH compounds do
not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high
frequency of detection, the risk posed to passerines from residual levels of HMA_ and LM-W PAHs
associated with Site 21 cannot be discounted.

G.2.3.4.3 Sufficient Ratesof Survival,Growth,and Reproductionto Sustain
Raptor Populations Typical to the Area _IF

Ecological COPCs with HQs above 1.0 using either the high or low TRV values for raptors included
aluminum, lead, DDTt, and total PCBs (Table G-30). Literature data were not adequate to develop
ERVs for beryllium, cobalt, HMW PAHs, and LMW PAHs. All other ecological COPCs presented
in Table G-25 had HQ values less than 1.0 and pose no significant risk to raptors. The following
sections discuss each chemical or chemical grouping with an HQ above 1.0 or that requires a QE.

Aluminum: The high TRV HQ value for aluminumfor the red-tailed hawk was 2.14 and the low
TRVHQ was 19.6.Both of these valuesexceededthe respectivebackgroundhigh and low TRVHQ
of 0.981and 8.96.Aluminumwas detectedin all 12 samplescollectedat Site21, with concentrations
rangingfrom 3,940 mg/kgto 21,600 mg/kg. Backgroundconcentrationsranged from 1,760mg/kg
to 22,600mg/kg.Based on these ranges of concentrations,aluminumappears to be naturallyelevated
in soilsatAlameda.Aluminumis relativelynontoxic,withmostadverseeffectscausedby inhalationof
highly concentratedaluminumdust. Additionally,aluminumdoes not bioaccumulatein food chains
(ATSDR 1999a).Based on this information,aluminumposesno significantpotentialrisk to raptorsat
Site21 abovebackgroundconcentrations.
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Lead: ThehighHQ valueforleadbelow 1.0.ThelowHQ valuewas732,whichwasmorethan 10times
above thebackgroundHQ valueof 25. As discussedin SectionG.2.3.1.2,however,the Navy believes
that this HQ value may be drivenby an inappropriatelyconservativelow TRV. When HQs were
calculatedusingthealternateallometricallyconvertedTRVof 0.287,theHQforleadat Site21 was2.02,
witha backgroundHQ of 0.0798.Based on this information,lead at Site21 poses a potential for risk
to raptors.

Other Metals: The literature data were not adequate to develop avian ERVs for beryllium and
cobalt. Berylliumwas detectedat Site21 in 10of 12 samplescollectedwith concentrationsranging
from 0.68 mg/kg to 9.5 mgikg, while backgroundconcentrationsranged from 0.25 mg/kg to 1.47
mg/kg. Cobaltwas detected in all 12 samplescollectedwith concentrationsrangingfrom 2.9mgikg
to 21.1 mg/kg, while backgroundconcentrationsranged from 3.02 mg/kgto 49.7 mg/kg. Based on
these backgroundconcentrationsmost of the dose of these metalsto raptors wouldbe attributableto
background concentrations.Potential risk to raptors from berylliumand cobalt at Site 21 are not
expectedto be abovebackgroundconcentrations.

Total PCBs: The high TRV HQ value for total PCBs was below 1.0.The low TRV HQ value was
1.36.Aroclor1260wasdetectedin 1 of 10 samplescollectedat Site21 at a concentrationof 0.14 mg/kg.
PCBs are highly persistent compounds that bioconcentrate,bioaccumulate,and biomagnify in the
environment(HSDB 1999).PCBs can causeadversereproductiveeffectsin birds.However,the HQ
was calculatedconservativelyassumingthat 100percent of the organism's diet came from Site 21,
which is only 7 acres. Raptors, such as the red-tailedhawk, can have extensiveforagingranges, up
to 200 acres. Based on this informationand the low HQ value (only slightlyabove 1.0),the risk to
raptorsfromresiduallevelsofAroclor1260at Site21is expectedto be low.

Chlorinated Pesticides: The high TRV HQ value for DDTt for the red-tailedhawk was below 1.0.
The low TRV HQ value for was 1.23. DDD and DDT were detected in only 1 of 10 samples
collectedfrom Site 21 at concentrationsof 0.012 and 0.058 mg/kg, respectively.These compounds
are insecticidesor insecticidebreakdown products that bioconcentrateand bioaccumulate in food
chains.Reproductiveand physiologiceffects are seen in mammal and birds from exposure to such
compounds(ATSDR 1992c).However,thehigh HQsassociated

with these compoundsareattributableto the conservativeBCFsoil-to-invertvalueof 1,202.4,which
is based upon the Kowvalue of 5.16. Based on the low frequencyof detectionand the low HQ value
(only slightly above 1.0), the risk to raptors from residual levels of DDD and DDT at Site 21 is
expectedto be low.

PAlls: The literature data were not adequate to develop avian ERVs for PAl-Is. The HMW and
LMW PAHs were detected at Site 21 at frequencies ranging from 11 to 95 percent out of a total of
63 samples collected. Calculated EPCs ranged from 0.005 mg/kg to 0.045 mg/kg. PAHs can cause
genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH compounds do
not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high frequency
of detection, the risk posed to raptors from residual levels of HMW and LMW P.M-Isassociated with
Site21 cannot be discounted.
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G.2.3.415 Discussionof Conclusionsof the EcologicalRisk Assessmentfor Site 21

Results of the modifiedERA for Site21 indicated potential risk to small mammals from lead and zinc as
well as a risk to raptors from lead. The impact to passerines and raptors from residual levels of PAHs
cannot be discounted. Also, the impact to mammals from residual levels of copper cannot be discounted.
However, the risk of exposure to these chemicals will be low based on the lack of habitat for these
receptor populations at Site 21.

G.2.4 RESULTSOFTHEECOLOGICALRISKASSESSMENTFORMARINE
RECEPTORS

The following sections contain the results of the modified ERA for groundwater at OU-2B sites for
marine receptors. Retained ecological COPCs evaluated are presented in Table G-26.

G.2.4.1 ResultsoftheScreening-levelEcologicalRiskAssessmentfor
SurfaceWater (MarineReceptors)

Chemicals detected in groundwater collected from OU-2B that were retained as ecological COPCs
included the metals aluminum, barium, chromium, cobalt, manganese, molybdenum, nickel, and
vanadium; and the VOCs 1,2,4-trichloromethylbenzene, acetone, carbon disulfide,
isopropylbenzene, tert-butanol, TCE, vinyl chloride, and xylene (see Table G-26). HQs for
chromium, nickel and TCE were calculated by dividing their EPCs by 10, as a dilution factor, and
then dividing the result by the relevant saltwater screening criterion. The HQ value for chromium
was 0.226, the HQ value for nickel was 0.374, and the HQ value for TCE was 0.393 (see Table G-
26). Based on these HQ values these chemicals pose no significant potential risk to marine receptors
in the Seaplane Lagoon. The other retained chemicals did not have published Saltwater screening
values. Impacts of these chemicals to marine receptors are qualitatively assessed in the following
paragraphs.

Aluminum: Aluminum is a naturally occurring element in surfacewaters; however, aluminumis
very reactive and rarely is found as a free metal in nature. Generally, it is combined with other
elementssuch as siliconand oxygen (ATSDR 1999a).Studieshave shownthat approximately0.002
mg/L of dissolved aluminumoccurs in seawater (National Library of Medicine 2003). Aluminum
was detectedin 37 of 70 samplescollected in the groundwaterat OU-2B, at concentrationsranging
from 0.0056 mg/L to 2.24 mg/L. Backgroundgroundwaterconcentrationsof aluminumat Alameda
Point rangedfrom 0.003 mg/L to 4.53 mg/L (Table G-19).Based on backgroundconcentrations,the
aluminumdetectedin groundwaterat OU-2Bappearsto be consistentwithbackgroundconditions.

Barium: Barium is a naturally occurring element in surface waters. In an aquatic environment,
barium most likely will precipitate out of solutionas a barium sulfate or barium carbonate or the
barium ion will adsorb to particulate matter. Barium can bioaccumulate in terrestrial and aquatic
organismsand marine plantscan bioconcentratebariumby a factor of 1,000times the
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concentration found in water. Marine animals, plankton, and brown algae have reported BCFs of 100,
120, and 260, respectively (ATSDR 1990b). Barium was detected in 64 of 70 samples collected in
the groundwater at OU-2B, with concentrations ranging from 0.00002 mg/L to 0.00011 mg/L.
Background concentrations of barium at Alameda Point ranged from 0.0023 mg/L to 1.26 mgiL
(Table G-19). Based on background concentrations, the barium detected in groundwater at OU-2B
appears to be consistent with background conditions.

Cobalt: Most of the cobalt emitted into the environment settles into the soil or sediment. Mollusks,
crustaceans, and other bottom feeders have been reported to accumulate large quantities of cobalt
(Jenkins 1980). A study of organisms in Ottawa River sediments, however, showed no detectable
bioaccumulation of cobalt-60 (Evans and others 1988). BCFs for cobalt on a DW basis were 100 to
4,000 for marine fish (Smith and Carson 1981). Cobalt was detected in 60 of 70 samples collected in
the groundwater at OU-2B, with concentrations ranging from 0.00006 mg/L to 0.041 mg/L. The
reporting limits for this compound were 0.00021 mg/L to 0.01 mg/L. Background groundwater
concentrations of cobalt at Alameda Point ranged from 0.0008 mg/L to 0.0105 mg/L (Table G-19).
Applying a dilution factor of 10 to the maximum concentration detected in groundwater results in a
concentration of 0.0041 mg/L at the discharge point in the Seaplane Lagoon (NOAA 1999). Two
freshwater criteria were identified for cobalt and were: (1) the Oak Ridge National Laboratory
(ORNL) Tier II Benchmarks for Priority Pollutants of 0.023 mg/L (Suter and Tsao 1996), and (2)
the EPA Chronic Freshwater value of 0.003 mg/L. Even though a large uncertainty exists when
comparing freshwater criteria with marine environments, these values serve as a comparison. Based on
the freshwater criterion and the background concentrations, the cobalt detected in groundwater at
OU-2B is not expected to pose a significant risk to marine receptors.

Man_,anese: Manganese occurs naturally in rock and in soils and sediments weathered by rock.
Dissolution of manganese from rocks and soils into groundwater and surface water causes natural
concentrations of manganese in aquatic systems. These natural concentrations have been determinedto
range from 0.01 to 1.7 mgiL (Riemer 1999). Manganese is an essential nutrient in aquatic species
(Alken-Murray Corporation 2003). Manganese was detected in 68 of 70 samples collected in the
groundwater at OU-2B, with concentrations ranging from 0.00082 to 26 mg/L. Background
groundwater concentrations of manganese at Alameda Point ranged from 0.0011 to 2.48 mg/L
(Table G-19). Applying a dilution factor of 10 to the maximum concentration detected in
groundwater results in a potential surface water concentration of 2.6 mg/L of cobalt at the discharge
point in the Seaplane Lagoon (NOAA 1999). The only water criterion identified in the literature for
manganese was the freshwater ORNL Tier II value of 0.12 mg/L (Suter and Tsao 1996). Based on
this information, the manganese detected in groundwater at OU-2B may present a risk to marine
receptors; however, this risk is expected to be low.

Molybdenum: Molybdenum is an essential nutrient to all terrestrial, freshwater, and marine
organisms, which assists in the metabolism of carbon, nitrogen, and sulfur compounds.
Molybdenum is the most abundant metal in oceans because it becomes soluble when exposed to
oxygen. In anoxic conditions, molybdenum would be less available (National Aeronautics and
Space Administration Astrobiology Institute 2003). Molybdenum was detected in 53 of 70 samples
collected in the groundwater at OU-2B, with concentrations in groundwater ranging
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from 0.00074 mg/L to 0.39 mg/L. Background groundwater concentrations of molybdenum at
Alameda Point ranged from 0.0005 mg/L to 0.0194mg/L (Table G-19).Applying a dilution factor
of 10 to the maximum concentrationdetected in groundwaterresults in a concentration of 0.039
mg/L of molybdenum potentially reaching the Seaplane Lagoon (NOAA 1999). Two freshwater
criteriawere identifiedfor molybdenum:the ORNLTierII value of 0.37mg/L (Suter and Tsao 1996)
and the EPA ecotoxicity threshold value of 0.24 mg/L. Based on the freshwater criteria, the
molybdenum detected in groundwater at OU-2B is not expected to present a risk to marine
receptors.

Vanadium: Metallic vanadium does not occur in nature. Production of vanadium is linked with that
of other metals such as iron, uranium, titanium, and aluminum. Vanadium can be extracted from
fossil fuels as well. Vanadium and its compounds are considered toxic, although this toxicity is
variable. Toxicity depends on the valence; it increases with increasing valence, with pentavalent
vanadium being the most toxic. Vanadium is recognized as an essential element for certain species
of algae; however, studies have not verified whether vanadium is essential to higher plants and
animals (Irwin 1997). Vanadium was detected in 43 of 70 samples collected in the groundwater at OU-
2B, with concentrations ranging from 0.00072 mg/L to 0.046 mg/L. Background groundwater
concentrations of vanadium at Alameda Point ranged from 0.002 to 0.0508 mg/L (Table G-19).
Based on background concentrations, the vanadium detected in groundwater at OU-2B appears to be
consistent with background conditions

VOCs: The VOCs 1,2,4-trichloromethylbenzene, acetone, carbon disulfide, isopropylbenzene, tert-
butanol, vinyl chloride, and xylene were detected in the groundwater at OU-2B in 5.5 to 24 percent
of the samples collected. _IF

1,2,4-trichloromethylbenzene was detected in 8 of 128 samples collected at concentrations ranging
from 0.0002 mg/L and 0.046 mg/L. A screening benchmark criterion has not been developed for this
compound. Applying a dilution factor of 10 to the maximum concentration detected in the
groundwater results in a concentration of 0.0046 mg/L potentially reaching the Seaplane Lagoon
(NOAA 1999). Based on this information, and the relatively low toxicity and low persistence of
VOCs in aquatic, aerobic environments, this chemical poses a low potential for risk to marine
receptors.

Acetone was detected in 22 of 231 samples collected at concentrations ranging from 0.0005 mg/L to
63 mg/L and a calculated EPC of 1.54 mg/L. The only water criterion identified in the literature for
acetone was the freshwater ORNL Tier II value of 1.5 mg/L (Suter and Tsao 1996). A review of the
detected data for acetone indicated that only three samples exceeded a value of 1 mg/L, these sample
concentrations were 1.6 mg/L, 10 mgiL, and 63 mg/L. Applying a dilution factor of 10 to the EPC
for acetone results in a concentration of 0.154 mg/L potentially reaching the Seaplane Lagoon
(NOAA 1999). Based on these factors and the relatively low toxicity and low persistence of VOCs
in aquatic, aerobic environments, this chemical poses a low potential for risk to marine receptors.

Carbon disulfide was detected in 42 of 237 samples collected at concentrations ranging from 0.002
mg/L to 0.017 mg/L. The freshwater ORNL Tier II value for carbon disulfide was
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0.00092 mg/L. Applying a dilution factor of 10 to the maximum concentration detected in the
groundwater results in a concentrationof 0.0017 mg/L potentiallyreaching the Seaplane Lagoon
(NOAA 1999). Based on the low persistence of VOCs in aquatic, aerobic environments, this
chemicalposesa lowpotentialforriskto marinereceptors.

Isopropylbenzenewas detectedin 6 of 109samplescollectedat concentrationsrangingfi'om0.0005
mg/L to 0.0055mg/L. A screeningbenchmarkcriterionhas not beendevelopedfor this compound.
Applyinga dilutionfactorof 10to the maximumconcentrationdetectedin the groundwaterresultsin a
concentrationof 0.00055mg!Lpotentiallyreachingthe SeaplaneLagoon(NOAA 1999).Based on the
low tfequencyof detection(5.5percent),low concentrationsdetected,and the relativelylow toxicity
and low persistenceof VOCsin aquatic,aerobicenvironments,this chemicalposes a lowpotentialfor
risk to marinereceptors.

Tert-butanol was detected in 12 of 73 samples collected at concentrationsranging from 0.0027
mg/L to 0.5 mg/L. A screeningbenchmark criterion has not been developed for this compound.
Applying a dilution factorof 10 to the maximumconcentrationdetected in the groundwater results
in a concentrationof 0.05 mg/L potentiallyreachingthe SeaplaneLagoon(NOAA 1999).Based on
this information,and the relatively low toxicity and low persistence of VOCs in aquatic,aerobic
environments,thischemicalposesa lowpotentialforriskto marinereceptors.

Vinyl chloride was detected in 62 of 256 samples collected with concentrations ranging from
0.0003 mg/L to 1.4 mg/L and an EPC of 0.0335 mg/L. The U.S. Department of Energy freshwater
chronic preliminary remediation goal for vinyl chloride was established at 0.782 mgiL. Applying a
dilution factor of 10 to the maximum concentration detected in the groundwater results in a
concentration of 0.14 mg/L potentially reaching the Seaplane Lagoon (NOAA 1999). Based on the
low persistence of VOCs in aquatic, aerobic environments and the comparison to the available
aquatic criteria, this chemical poses a low potential for risk to marine receptors.

Xylene was detected in 23 of 128 samples collected at concentrations ranging fi-om0.0003 mg/L to 0.32
mg/L and an EPC of 0.0186 mg/L. The freshwater ORNL benchmark for xylene was 0.013 mg/L.
Applying a dilution factor of 10 to the EPC concentration in the groundwater results in a
concentration of 0.00186 mg/L potentially reaching the Seaplane Lagoon (NOAA 1999). Based on
the low persistence of VOCs in aquatic, aerobic environments and the expected low concentration
reaching Seaplane Lagoon, this chemical poses a low potential for risk to marine receptors.
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TABLE G-22: SITE 3 SURFACE SOIL DETECTED CONSTITUENT SCREENING- SELECTION OF ECOLOGICAL
CHEMICALS OF POTENTIAL CONCERN
EcologicalRiskAssessmentfor Sites3, 4, 11,and21,AlamedaPoinl,Alameda,Califomla

Frequencyof Sample Minimum Maximum ScreeningEvaluation

Chemical Detection Quantitatlon Concentration Concentration EPC=Limit Rejected Retained
Metals{mg/kg)
Alumlnumu 14114 NA 3,620 22,400 11,790.93 X
Antimony_ 2/14 0.48- 9.g 0.g2 1 1 CSB
Arsenic" 6/14 0,52- ! 6 1.2 21 21 X
Badum_ 14/14 NA 17,3 1,060 220.9 X
Beryllium= 6114 0.2 - 1,6 0.31 1.9 1,46 CSB
Cadmium= 4114 0,06- 1.6 0,07 1.3 !.08 CSB
Calcium= 14114 NA 2,000 20,000 7,825.31 EN
Chromiume I 13114 0.08- 8.2 22 79 42.61 CSB
Cobaltb 10114 1.3- 8.2 4.4 11.1 11.1 X
Copper_ 13/14 0,4 - 8.2 4.9 119 54.{]4 X
Iron_ 14114 NA 7,050 34,300 21,613.24 EN
LeadD 37142 0.17' 6,2 1.7 3,070 634,15 X
Magnesium_ 14114 NA 1,830 10,000 4,544.69 EN
Manganese" I 14/14 NA 76.1 887 294.47 X

Mercury= 1 1t8 0.15- 0.24 0,82 0,62 0,6 CSBNickelf 13/14 1.9 - 8,2 20 66 39.02 CSB
Potassium_ 14/14 NA 213 4,100 1,826.35 EN
Silver_ 1114 0ol8 - 8.2 2.4 2.4 2,4 CSB
Sodium= 8/14 2.3 - 820 434 6,400 3,000.46 EN
Titaniumb 6/6 5.4- 8.2 310 670 536.29 CSB
Vanadium_ 14114 NA 16 69.3 40.14 X
Zinc= 14114 NA 18 1,260 231.35 X
SVOCs (mglkg)
2-Methylnaphtha[ene_ I 102/156 0.00022-0.0189 0.00022 0,37 0.015 X
Acenaphthene= I 771156 0.00022-0.0264 0.00028 2.5 0.103 X

Acenaphthylene= l 1001153 0.00017-0.0307 0.1)0023 0.048 0.(]16 XAnthracene= 1151156 0.0002-0.025 0,00021 7.6 1.05 X
Benzo(a)an._raceneb 137/150 0.00014-0.0426 0.00020 14 0.151 x
Benzo(a)pyreneb 142/158 0.00015-0.0331 0.00028 11 0.259 X

Benzo(b)fluoranlhene= 142/156 0.00015-0,0307 0.00031 11 0.201 X
Benzo(g,h,I)perylena" 147/156 0.00011-0.0355 0.00030 4.1 0.231 X
Benzo(k)fluorantheneb 123/156 0.00016-0.0426 0.00024 10 0.337 X
Chryseneb 139/156 0.00016-0.0402 0,00025 14 -0.211 X
Dlbenz(a,h)anthracene= t 08/156 0.00019-0.0331 0.00033 1 0.044 X
Ruoranlhened 134/156 0,00018-0,0449 0.00050 38 0.39 X
Ruorene= 93/155 0.00018-0.024 0,00019 3.9 0.025 X

Indeno(1,2,3-cd)pyreneD .1311156 0.00018-0.0473 0.00034 5.9 0.474 X
Naphthalene_ t22/155 0.00022-0.024 0,00026 1.8 0.024 X
PhenanthreneQ 130/156 0.00016-0.0402 0.00034 32 0.276 X
Pyrened 142/156 0,00012-0,0378 0.00003 25 0.394 X
VOCs(mglk.g)
2-Butanune° t 1113 0.01- 13 0.24 0.24 0.24 X

Acetone= I 2/13 0.01- 13 0.14 0.58 0.58 XBenzene= 1113 0,005- 13 7.5 7.5 3.1g X
Carbondisulfide= I 1113 0,005- 13 0.01 0.01 0.0t X

Et'hylbenzene= t 2/13 0.005- 13 0.94 50 20.68 X
Toluene= 6/13 0.005- 13 0,002 210 86,59 X
Xylene(Total)" 2/13 0.005- 13 2.3 250 103.16 X



TABLEG-22:SITE3 SURFACESOILDETECTEDCONSTITUENTSCREENING-SELECTIONOFECOLOGICAL
CHEMICALS OF POTENTIAL CONCERN
EcologicalRiskAssessmentforSites3,4,11,and21,AlamedaPoint,Alameda,Cal]fomla

Nofes:

• The EPC ;a the[asl=aror Ihe UCL95 and the maximumdetectedmnr.,entra6on.ThB maximum

detecJeclconcentrat/onisused forall sampleswithfewer IhanIhrsedetecle_measurements.

= Diet,flbuVondeterminedIo be IognorrnaL
'= DL_dbut|onnot tested.

" DLsldbutiondetsrrrltnadto be unknown,butassumedtoba rognormalbasedon examlnatlanof
probabilityplotsandoutlierbaxplots.

• Dist_ution determinedto be unknown,butassumedto be normalbasedon examlnal_n or

pmbabm_ plotsandoutlierboxplots.
r DIs_bu6andalermlnedtobe no_maL

GSB Concentrationswi_in statisticalbackgmu_nd
EN Essmffal nuldent

EPC " Expasumpalrll_i,P..ezd.r,atl'on

mg,'_g Mlllogramperkilogram

NA Natspotable, frequencyof dotectiun Is 100 percent

SVOC Semlvolatileoqgan[c_emlcal
UCL95 g51hpamenttleupperconfidencelimit an the arithmeticmean

VOC VdatJieorganlccheml=_l



TABLE G-23: SITE 4 SURFACE SOIL DETECTED CONSTITUENT SCREENING-- SELECTION OF
ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Aiameda,California

Frequencyof Sample Minimum Maximum ScreeningEvaluation
Chemical Detection Quantitatlon ConcentrationConcentration F'PC=Limit Rejected Retained
Metals(mg/_kg)
Aluminum_ J 68168 NA 2,870 10,000 5,621.34 CSB

Antim°ny= I 12/68 0.42-9.00 0.46 134 t2.27 X• Arsenicd 43168 026-13.00 0.94 7.4 4.53 X
Bariumd 68/56 NA 23 317 59.66 X
Beryllium= 29168 0.08-1.30 0.17 1.5 0.48 CSB
Cadmium= 37/79 0.02-1.30 0.1 105 9.58 X
Calcium_ 68168 NA 1,000 16,100 4,773.05 EN
Chromiumd 76/77 0.01-6.40 19.8 1,630 88.29 X
Chromium(VI)b 25/29 0.03-0.28 0.09 7.81 2.48 X
Cobalta 56/68 0A1-6.40 1.90 26.3 9.94 CSB
Copperd 70/71 0.08--6.40 4.30 326 24.26 X
Irone 68168 • NA 103 14,600 9,249.67 EN
Leadd 60/71 0.14-6.40 1.6 1,460 54.99 X
Magnesium= 68168 NA 1,240 4,200 2,522.5 EN
Manganese€ 68/68 NA 72 306 141.88 X
Mercury= 14/50 0.05-0.18 0.05 0.24 0.12 X

Molybdenum= 5/48 0.42-6.40 0.72 3.1 2.24 X
Nickeld 71/71 NA 17 1,400 64.8 X
Potassiumb 61168 37.20-640.00 366 1,200 792.24 EN
Selenium= I 3/68 0.21-13,00 0.44 1,2 1.2 FOD
Sliver_ 30/71 0.08-6.40 0.8 81.1 11.55 X
S_iumb 60168 2.30-640.00 83.3 1,530 403.74 EN
Titaniumb 18118 NA 197 729 444.32 CSB
Vanadium= 68168 NA 13 35 22.11 X
Zincd 68/68 NA 13.6 283 38.32 X
SVOCs(mg/kg)
2-Methylnaph_aiened 1"t7/225 0.00022-0.0189 0.09022 0.3 0.014 X
Acenaphthene= 631225 0.00022-0.0284 0.00023 0.29 0,019 X
Acenaphthy!ene= 111/222 0.00017-0.0307 0.00019 0.28 0.021 X
Anthracened 129/225 0.0002-0.026 0.00021 0.74 0.025 X
Benzo{a)anthracened 182/225 0.00014-0.0426 0.00015 1.6 0.122 X
Benzo(a)pymnea 186/223 0.00015-0.0331 0.00023 2.1 0.141 X
Benzo(b)fluoranthene_ 1871225 0.000150.0307' 0.00023 1.9 0.142 X
Benzo(g,h,I)peryleneb 201/223 0.00011-0.0355 0.00028 1.8 0.071 X
Be_.o(k)fluoranthened 164/225 0.00016-0.0426 0.00017 1.1 0.083 X
Bls(2-ethy]hexyl)phthalate= 2/95 0.035-3.8 0.69 7.6 1.311 X

•C,hrysened 1901224 0.00016.0.0402 0.00024 2.2 0.201 X
Dibenz(a,h)anthracened I 121/'225 0,00019-0.0331 0.00021 0.18 0.027 X
F[uoranthened 1881220 0,00018-0.0449 0.00022 3.9 0.189 X
Fluorene= 801221 0.00018-0.024 0.00019 0.45 0,023 X
]ndeno(t,2,3-cd)pyrened 1731216 0.00016-0.0473 0.00029 1.7 0.108 X
n-Nitroso-dFn-pmpylamlne= 2/95 0.1i-3.8 0.064 0.18 0.180 FOD-NB
n-N]troso-diphenylarn]ne= 3/95 0.086-3.8 0.073 0.32 0.320 X
Naphthalened 116/225 0.00022-0.024 0.00026 0.32 0.017 X
Pentachlorophenol= 1/95 0.54-19 0.13 0.13 0.130 X
Phenanthrena= 1801225 0.00016-0.0402 0.00022 4.1 0.094 X

A_..=_o_.3,4,.,_2_ Page 1 of 2



TABLEG-23: SITE4 SURFACESOILDETECTEDCONSTITUENTSCREENING--SELECTIONOF
ECOLOGICALCHEMICALSOF POTENTIALCONCERN
EcologicalRiskAssessmentforSties3,4, 11,and21,AlamedaPoint,Alameda,California

Sample Minimum Maximum ScreeningEvaluation
Frequencyof Quantttation ConcentrationConcentration EPC=Chemical Detection •

Umit Rejected,,, , Retained
SVOCs (_Contlnued).(mg/_kg)
Phenol_ ! 1/95 0.15-3.8 0.074 0.074 0.074 FOD-NB

Pymneb } 194/225 0.00012-0.0378 0.0002 4.2 0,122 X
VOCs(.m.g/kg).
l,l,l-Tdchloroethana= I 5/62 0.005-0.013 - 0.002 0.008 0.008 X
1,l-Dlchlorethene = i 2/62 0.005-0.013 0.001 0.004 0.004 FOD-NB
1,2-Dlchloroelhene ('l'olal)= 1/62 0.005-0,013 0.001 0.001 0.001 FOD-NB

Acetone = 1/62 0.01-0.018 0.092 0.092 0.019 FOO-NB
Carbon disulfide= 3/61 0.005-0,013 0.001 0.001 0.001 FOD-NB

Ethylbenzene= 21/61 0.005-0,013 0.001 0,028 0.009 X

MethyleneChlodde= 1/62 0.005-0,013 0.005 0.005 0.005 FOD-NB
Toluene = 15162 0.005-0,013 0.001 0.19 0.037 X

Tdchloroethene= 1t62 0.005-0,013 0.059 0.059 0.011 FOD-NB

Xylene (Total)=' 30161 0.005-0.013 0.001 0.17 0.036 X

Noles:

• TheEPCIsIhelesseroftheUCLg5andthemaximumdetectedconceotrat|on.Themaximum

detectedconc_otrafionIsusedfor ailsampleswithfewerthanthra,=detectedmeasurements.
b Olstdbutlo_detarmthedtobe legnormal,
= Dlstdbuttonnotreeled.

= D]stdbuUondelermthadtobeunknown,butassumedtobe Iognormatbasedo_examlnagenof
probabilityploLsand0utilerboxpiers. 1

• Distdbugondatermlnedtobe unknown,butassumedtobenormalbasedonexaminationor

pmbablfityplotsandouOlerboxplots.

CSB Concentratfonswithinalatlstlcalbackground
EN EeaanUalnub"lent
F.PC Exposurepointconcenlralton
FaD Frequencyof detectionfivepercentorlower
rng/kg MIllegramperkilogram
NA Notapplicable,frequencyordetectionts100percent
NB Non-bloaccumulatlng
SVOC Semlvolaflleorganicchemical
UCL95 g5thpemenllleupperconfid.=nceIthdlonthe_thme_ mean
VOC Volatileorganicchemical



TABLEG-24"SITE1t SURFACESOILDETECTEDCONSTITUENTSCREENING-SELECTIONOFECOLOGICAL
CHEMICALS OF POTENTIAL CONCERN

EcologicalRiskAssessmentfor Sites3,4, 11,and21,AlamedaPoint,Alameda,Ca]lfomfa
,,,.... ,,,,,,,..... ,.m ,,

Frequency of Sample

Chemical Detection QuanUtaUonLimitConcentrationMinimumConcentrationMaXimumEPC= ScreeningRejectedEvaluationRetained
Me=Is (mg/kg)
Alumlnumb 30/30 NA 3,150 25,900 8,494.57 CSB
Antimony= 3130 0.45-2.70 0.6t 2.5 1.73 CSB
ATsenlcb 29/30 0.24-0.53 0.53 4.2 2.36 CSB
Bariumb 30130 NA 10.3 73.4 43.63 CSB
Beryllium" 27/30 Q.13-0.23 0.21 2 1.01 X
Cadmlum= 11/30 0.08-0.32 0.12 4.32 1.56 CSB
Calcium= 30130 NA 1,380 28,700 6,499.11 EN
Chromium" 29/30 0.06-0.61 5.3 44.7 28.96 CSB
Cobaltb 30/30 NA 2.8 36,1 9.58 X

Copperb 28/30 O.00-0.80 4,77 83.2 28.72 X
iron= 30/30 NA 6,430 32,200 14,520.95 EN
Leadb 27130 0.20-3.70 0.78 242 102.8 X
Magnesium= 30/30 NA 1,840 t5,100 4,814.09 EN
Manganese_ 30/30 NA 60.6 556 2.64.36 X
Mercury= 4/30 0.06-0,25 0.12 0.83 0.23 CSB
Nicke_ 28/30 1.32-3.30 6.75 51.2 27.82 CSB
Potasslumb 26/30 57.10-140.00 175 1,220 719.92 EN
Selenium= 1130 0.19-0.60 0,28 0.28 0.28 FOD
Stlver= I 3130 0.18-0.53 0.65 0.82 0.63 CSB

S°dlumt t 29/30 5.00-6.40 80.3 1,020 399.73 EN
Vanadiumb 30130 NA • 14.5 82.5 32 X
Zincf 30/30 NA 16.1 196 47.34 X
SVOCs(mglkg}
2-Methylnaphlhalene= 29160 0.00022-0.0189 0.00026 0.061 0.019 X
Acenaphlhene= 23160 0.00022-0.0284 0.0003 0.42 0,05 X
Acenaphlhylena= 20160 0.00017-0.0307 0.00018 0.066 0.018 X
Anthracenet 33/60 0.0002-0.026 0.00025 1.6 0.121 X
Benzo(a)anlhracane= 47160 0.00014-0.0426 0.00033 11 0.601 X
Benzo(a)pym_!t_' 49/60 0.0Q015-0.0331 0.Q0035 4.7 0.414 X
Benzo(b)fluoranthene= 50160 0.00015-0.0307 0.00026 9.2 0.597 X
Benzo(g,h,i}perytene= 50160 0.00011-0.0355 0.00055 1.6 0.217 X
Benzo_k}fluoranthene= 46160 Q.00016-0.0426 0.00016 2.3 0.277 X
Chrysenea 50160 0.00016-0.0402 0,00036 9.9 0.694 X
Dibenz(a,h)anthracener I 33160 0.00019-0.0331 0.00022 0.7 0.056 X

Fiu°rantheneb t 51160 0.00018-0.0449 0.00025 15 0,933 X
F]uomne= 22/60 0.00018-0.024 0.00032 0.43 0.062 X

Indeno(1,2,3-cd)pyrenet 41160 0.00016-0.0473 0.00082 1.5 0.208 X
Naphthalenef 36160 0.00022-0.024 0.00022 Q,05 0.024 X1PhenanthreneI 46160 0;00016-0.0402 0.00028 6.2 0.625 X

_mne r 49/60 0.00012-0.0378 0.00056 12 1.23 X
VOCs(mglkg)
Chloroform= I 1118 0.0052-0.011 0.002 0.002 0.002 X

, , ,..

Note_

= The EPC isthe ;as=orof the UCL95 and themaxi'numdetectedconcantratfon,The maximum

detectedconcentrationIs usedforall sampleswith fewerthan threedetectedmemsuremenLs.

b Distributionde,erminedtobeIognarm_.
= Disin"outfonnottested.



TABLE G-24: SITE 11 SURFACE SOIL DETECTEDCONSTITUENTSCREENING- SELECTION OF ECOLOGICAL
CHEMICALSOFPOTENTIALCONCERN
Ecologlca]RiskAssessmentfor Sites3, 4, 11,and21,AlamedaPoint,Alameda,California

Net_ts(Continued):

a O|stn'butlunde_,_t'P,_ladtnb_ rg_TnaL

• Distributiondalerminedtobe urkn_,_'n,butassumedto benormalbased on examinationof
probabilityplotsand ouUl_"boxpTets.

I Distributiondetenained tobe unknown,butassumedtobe lognormalbaseder_exem_tton of

probabilityplotsand oulllerboxplals.

CSB Goncar_m|ionswilhinslaUsticalbackQround

EN EssenlJalnutrient

EPC Expesurapofntcor',ce.ntratJon.

FeD Frequency_detectlon fivepercentor lower

mg/_g MIIIogmmperkilogram
NA Not appllcab/e,frequencyof detectionls 100 percent

SVOC Semlvoi'aU|eorganicchemical

UCL95 g5th pe_ntlk= upperco_ncs I;m_ton the e_hme|lr"mea_

VOG Volatileorganicchemh:al "



TABLE G-25: SITE 21 SURFACE SOiL DETECTED CONSTITUENT SCREENING- SELECTION OF ECOLOGICAL
CHEMICALS OF POTENTIAL CONCERN
EcologicalRiskAssessmentforSlles3, 4, 11,and21,AlamedaPoint,Alameda,California

Sample Minimum Maximum ScreeningEvaluationFrequencyof
Chemical Detection Quantitatlon - Concentration Concentration EPC=

Limit Rejected Retained
Metals(mglkg)
Aluminumb 12/12 NA 3,940 21,600 14,250,97 X
Antimony= 3/12 0.46-2.70 2.9 4.7 3.41 CSR
ArsenicD 10/12 0.26-0.54 2.25 6.68 6.66 X
Barium_ 12/12 NA 35.7 144 65,77 X

Berylliuma 10/12 0,13-0.23 0.67 2.5 1.61 X
Cadmium= 4/12 0.08-0.33 0.68 9.5 4.76 CSB
Calciumb 12/12 NA 3,920 17,300 8,901.6 EN
Chromlum_ 12/12 NA 16 67 44.98 CSB
Cobalt_ 12/12 NA 2.9 21.1 13.91 X

Copper_ 12/12 NA 5.4 71.4 41.27 X
Ironb 12/12 NA 7,280 34,100 21,016.92 EN
Leadb 10112 0`20-3,53 2.86 416 252.18 • X

• Magneslumb 12/12 NA 1,930 11,300 7,338.56 EN
Manganesed 12/12 NA 912. 449 300.91 X
Mercury= . 3/12 0.15-0.27 0_16 2.6 1.27 CSB
Nickelt_ 12/12 NA lg.7 80.4 46.37 CSB
Potassiumt= 11112 55.7o-140.00 4(]1 2,OBO 1,170.82 EN
Silver= _ 3/12 0.16-0.64 0.61 5.64 2.83 CSB

S°dlumh I 12/12 NA 88,2 849 559.1 EN

Vanadiumb 12/12 NA 17.1 86.7 47.92 X
Zinn= 12/12 NA 16.1 267 94.47 X
Pesticides(mg/kg)
4,#'DDD= ! 1110 0.0033-0.018 0.012 0,012 0.009 X

4'4"DD'r= I 1110 0.0033-0.018 0.058 0,058 0.033 XAroclor1260= 1/10 0.033-0.18 0.14 0.14 0.086 X

SVOCs(rnglkg) ....
2-Melhylnaphthalenee 39163 0.00022-0.0189 0.00024 0.063 0.007 X
Acenaphthene= 7163 0.00022-0.0264 0.00036 0.01 0.01 X
Acenaphthylene= 14/83 0.00017-0.0307 0.00019 0.0048 0.005 X
Anthracene= 26183 0.0002-0.026 0.00022 0,019 0.011 X
Benzo(a)anthraceneb 50163 0.00014.-0.0426 0.0002 0.084 0,02 X
Benzo(a)pymne_ 49163 0.00015-0.0331 0.00041 0.087 0.028 X
Benzo(b)f]uoranlheneD 54163 0.00015-0.0307 0.00031 0.085 0.018 X
Benzo(g,h,I)perylene= I 53/63 0.00011-0.0355 0.00031 0.13 0.042 X
Banzo(k)fiuoran'hene= I 43163 0.00016-0.0426 0.0003 0.073 0.02 X

Chrysenea ! 52/63 0.00015-0.0402 0.00017 0.27 0,045 X

DIloenz(a,h)anthracene 27/63 0.00019-0.0331 0.00029 0.028 0.013 X
Fluorantheneb 60/63 0.00016-0.0449 0,00025 0.099 0.016 X
Fluorene_ 10163 0.00018-0.024 0.00022 0.077 0.014 X

Indeno(1,2,3-cd}pyrene" 45/63 0.00016-0.0473 0.00021 0.13 0.028 X
Naphthalenee 32/63 0.00022-0.024 0.00029 0.032 0.007 X
Phenanthrene" 53163 0.00016-0.0402 0.00026 0.16 0.012 X

Pymne= 56/63 0,00012-0°0378 0.00034 0.14 0.021 X

NateS:

• TileEPI3isthelesseroftheUCLg5andthemaX_t.,mdetzdedooncetl_.tatLon.Them_rn_m
detectedconcenlrallonisusedforallsampleswithfewerthanthreedetecledmeasurements.

a Disti_bu_Iondslerminedtobe IDgnort_al;

EcologicalRiskAssessmentforSites3, 4, 11,and21,AlamedaPoint,Alameda,Callt'omla



TABLE G-25: SITE 21 SURFACE SOIL DETECTED CONSTITUENTSCREENING- SELECTION OF ECOLOGICAL
CHEMICALSOF POTENTIALCONCERN

Notes (Contirn_ed):

= Distdbuticnnot tested.

€ DIslributiondeterminedtobe normal

• Distributiondeterminedto.be urPJlown,butassumed1obe Iognormalbasedonexaminationor

probabilityplotsand oul]lsrb_xplots.

CSB Goncantmt[onswithinstatisticalbackground

DDD DichTorod!phenytd_r.h.lomethane

DOT OlrJltemdlphenyltrichloroethana

EN Essentialnutrient

EPG Exposurepoint€oncaolraticn

mg/kg MJllogramperkilogram

NA Not app[[cabte,frequencyof detectionIs 100 percent

SVOC _,emfvo_at!laorganicchemical

UCLg5 gSthperconlllaupperconfidencelimiton thearithmeticmean



r

TABLEG-26: OU-2BGROUNDWATERDETECTEDCONSTITUENTSCREENING- SELECTIONOF ECOLOGICALCHEMICALSOF POTENTIAL
CONCERN
Ecological Risk Assessmentfor Sites3, 4, 11, and21,AlamedaPoint,Alameda,California

i

SCREENING LEVELS
Chemical MARINE" Frequency Minimum Maximum Screening Evaluation Hazard

Concentration Concentration Rejected Retained QuotientCCC CMCb of Detection Reporting Limit EPC=
Metals (mglL)
Aluminum ** ** 37/70 0.0046- 1 0.0056 2.24 0.31 X NA

Antimony 0.5¢ NA 42/70 0.00008 - 0.05 0.00004 0.0014 0.00072 CSL NA
Arsenic 0.036 NA 54/70 0.0006 - 0.005 0.0012 0.083 0.015 CSL NA
Barium "1' *" 64/70 0.00005 - 0.307 0.024 0,88 0.18 X NA

_ryllium ** ** 8/70 0.0001- 0,002 0.00002 0.00011 0.00011 CSB NA
CadmTum 0.0093 NA 17/78 0.00007 - 0.005 0.00005 0.0034 0.00288 CSL NA
Calcium " *" 70/70 0.0038 - 50 3.8 1,400 347 EN NA
Chromium 0.05o NA 35/77 0.00013 - 0.01 0,0001 1.54 0.113 X 0.226

Chromium(VI) 0.05 1/7 0.01 0.19 0.1g 0.147 CSB NA
Cobalt ,r* ** 60/70 0.00021 - 0.01 0.00006 0.041 0.00553 X NA

Copper 0.0031 NA 61/70 0.0006 - 0.01 0.00007 0.02 0.00537 CDL NA
Iron ** ** 58/70 0.0083- 0.5 _ 0.0242 28 12.3 EN NA
Lead 0.0081 .NA 21/88 0.00002 - 0.003 0.00004 0,058 0.00559 CDL NA

Magnesium ** "1' 69/70 0.0038 - 50 2 2_600 682 EN NA
M_anganese ** ** 68/70 0.0002 - 1 0.00082 26 26 X NA
Mercury 0.00094d'f NA 4/70 0,00004 - 0.00027 0.00004 0.00005 0.00005 CSB NA
Molybdenum *_ ** 53/70 0.00025- 0.2 0.00074 0,39 0.0234 X NA
Nickel 0.0082 NA 60/70 0,0003 - 0.1 0,00042 0.52 0.0256 X 0.324
Potassium ** - 70/70 0.0037- 5 0.91 370 56 EN NA
Selenium 0.071 NA 47/69 0.0008 - 0.005 0.00036 0.078 0.00967 CDL NA
Silver NV 0.00019 2/70 0.00003 - 0.005 .0.00074 0.0017 0.0017 FOD NA
Sodium " ** 70/70 0.0885 - 50 13 17,000 5 350 EN NA
Thallium 0.04 NA 5/70 0.00001- 0.0039 0.00025 0.006 0.00137 CSL NA
Vanadium ** *" 43/70 0.00024 - 0.01 0.00072 0.046 0.0073 × NA
Zinc 0.061 NA 36/70 0,0003- 0.0979 0.00049 0.106 0.0138 CDL NA

SVOCs (rag/L)
Acenaphthylene *" 0.030d'g 11110 0.002 - 0.01 0.002 0.002 0.002 CSL NA
Benzo(a)anthracene "* 0.030d" 3/110 0.0002- 0.01 0.0001 0.0001 0.0001 CSL NA
Benzo(a)pyrene ** 0.030ua 2/110 0.0002- 0.0027 0.0001 0.0001 0.0001 CSL NA
Bis(2--ethyihexyl)phthafate ** 0.030_" 1/76 0.004 0.003 0.00282 CSL NA
Fluoranthene n 0.030d'0 51110 0.0002- 0.01 0.0001 0.00093 0.00093 CSL NA

Naphthalene ** 0.030a'g 6/219 0.0005- 0.67 0.0002 0.0056 0.0056 CSL NA
Pyrene ** 0.030_'g 111110 0.0002 - 0.01 0.0001 0.00051 0.00051 CSL NA
VOCs m(_m_glL)
1,1-Dichloroethane I "' 1i.3=" 57/256 0.0005- 02. 0.0001 2.5 0.0611 CSL NA



TABLEG-26: OU-2BGROUNDWATERDETECTEDCONSTITUENTSCREENING-- SELECTIONOF ECOLOGICALCHEMICALSOF POTENTIAL
CONCERN
EcotogicalRiskAssessmentfor Sites3, 4, 11,and21, AlamedaPoint,Alameda, california

.._,.L i i

ISCREENING LEVELS
Chemical [ MARINE= Frequency Minimum Maximum Screening Evaluation Hazard

,Concentration Concentration Rejected Retained QuotientI _ _ of Detection Reporting Limit EPC=
VOCs (Continued)(mglL)
1,1-Dichloroethene ** 22.4d'l 54/256 0.0005 - 0.2 0.0002 4 0.151 CSL NA
1,1,1-Trlchloroethane " 3,12d 14/256 0.0005 - 0.2 0,0004 0.048 0.00698 CSL NA
1,1,2-Trichloroethane "' 3.12dJ 10/256 0.0005 - 0,2 0,0004 0.065 0.00724 FOD NA
1,2-Dichlorobenzene 0.129d NA 32/292 0.0005 - 0.17 0,0001 0.24 0.0121 CDL NA
1,2-Dichloroethane ** 11.3d 19/256 0.0005- 0.17 0.0002 0.096 0.00603 CSL NA

1,2-Dichloroethene(total) ** 22.4d 511122 0,002 - 0.2 0,0003 5.2 0.311 CSL NA
1,2-Dichloropmpane "' 0.079d 11256 0.0005 - 0.2 0.0001 0.0001 0.0001 FOD NA
l_2,4-Tdchloromethylbenzene ** ** 81128 0.0005 - 0.17 0.0002 0.046 0.00841 X NA
1,3-Dichiorobenzene 0.129_'k NA 61292 0.0005 - 0,17 0..00007 0.0045 0.0045 FOD NA
1,3,5--Triohioromethyibenzene "' "* 61128 0.0004- 0.17 0.0002 0.02 0.00795 FOD IdA
1,4-Dlchlorobenzene 0.129d' NA 22/292 0.0005 - 0.17 0,0003 0.048 0.00561 CSL NA
2-Butanone ** ** 1/231 0°0007- 3.3 0.00136 0.0086 0.0056 FOD NA
2-Hexanone ** ** 1/232 0.002 - 3.3 0.002 0,002 0.002 FOD NA
4-Methy]-2-Pentanone " *" 51237 0.002 - 3.3 0.0007 0.029 0,029 FOD NA
Acetone ** ** 22/231 0.0004- 3.3 0.0005 63 1,54 X NA

• Benzene 0.7d NA 371256 0.0005- 0.17 0.0001 0.55 0.0238 CSL NA
Bromodlchloromethane 6.4" *" 71256 0.0005- 0.2 0.0009 0.01 0.00652 FOD NA
CarbonDisulfide ** ** 42/237 0.0005 - 0.2 0.002 0.017 0.00707 X NA

Chlorobenzene 0.129d NA 18/256 0.0005 - 0.2 0.0005 0.02 0.0067 CSL NA
Chloroathane "" ** 91255 0.001 - 0.33 0,0004 0,037 0.00976 FOD NA
Chloroform *" "* 101256 0.0005 - 0,2 0.0001 0.034 0,00664 FOD NA
Chleromethane "1' "' 4/256 0.001 - 0.33 0.0003 0.01 0.00952. FOE) NA

Ethylbenzene *" 0,043" 20/256 0.0002 - 0.2 0.0003 0.15 0.0091 CSL NA
Hexachlorobutadiene "1' ** 11185 0.0005 - 0.17 0,0004 0.0004 0.0004 FOD NA

[sopropylbenzene ** "1' 6/109 0.0005- 0.17 0.0005 0.0055 0.0055 X NA
Methy-T-Buty[Ether "' *" 11/229 0.0001- 0.17 0.0001 0.0016 0.0016 FOD NA
MethyleneChloride 6.4d "' 1/256 0.0001- 1.7 0.075 0.075 0.014 FOD NA
Tert-Butanol *" "1' 12/73 0.01 - 3.3 0.0027 0.5 0.286 X NA
Tetrachlomethene 0.45d NA 12/256 0.0005- 0,2 0,0002 0.003 0.003 CSL NA
Toluene 5d NA 45/256 0.0005- 0.2 0,0001 0.016 0.00655 CSL NA
Tdchioroethene NV 0.2d 103/256 0,0005 - 0,2 0.0002 19 0.786 X 0.393
Vinyl Chlodde ** "t' 62/256 0.0005 - 0.17 0.0003 1.4 0.0335 X NA
Xylene ** ** 23/128 0.001 - 0.2 0.0003 0.32 0.0186 X NA

App..=_H.eRA_rste=6,T,a,_,_1_ Page2 of3



TABLE G-26: OU-2B GROUNDWATER DETECTED CONSTITUENT SCREENING -- SELEcTIoN OF ECOLOGICAL CHEMICALS OF POTENTIAL
CONCERN
EcologicalRiskAssessmentforSties3,4, 11,and21,AlamedaPoint,Alameda,Cafifomia

Notes:

". BasedontheCaliforniaToxlcoRuleCdterla(EPA)forEnclosedBaysandEstuaries,SaltwalerAquatlcUfe Protection,unlessotherwisespedfled.See full
referencebelow.

_" Whenthechroniccd_.eda0theCCC,wasnotavailable,thepublishedacutecdteda,theCMC,dividedbyanuncertainlyfactoroft0 wasused.TheCMC was
dividedby10toestlmatachroniceffecls.

= TheEPCwasIheIowarvalueof themaJdmumdetacledconcentrationortheUCLgS.
d Califemia'foxlcsRuleCdtadanatavailable;therefore,valuefromEPANaUunalAWQC,SeltwatecAquatl_Lirapmta,_llonaspfe_nted {ntheNOAASQUIRT

Tables,Seefullreferencebelow.
• • Basedonchromium8+
t BasedonInargenlt;memuPJ
0 Value[awasdedvedforchemiculdoes
h Basedona similarcumpound,1,2-dlch[oroethane
I Baaedone similarcompound,1,2-d[chtQme_ene
J Basedona similarcompound,1,1,14rlchloroelha_e
k Basedanalmllarcompounds1,2-dlcldembenzeneand1,4-dlchlombenzane

AWQC Ambiantwalerqusillycdleda mg/L Ml_gramparLiter
CCC Cdledacenllnuousconcentragon NA Notappticable
CDL Maximumdilutedcuncerltratlon(1110)withinscCeenlnglevelvonconlmti.NB N0nbloacoumulallng
CMC Cdtarlamaximum_oncenlrallQn NOAA NalionalOcuanlcandAtmosphericAdmlnlstraLlen.

CSB Concentrationwithinstatisticalbackground NV Novalueavailable
CSL EPCwithinscreeninglevelconcanlraUon SQUIRT ScreeningQulr.J¢RarererceTables
EN Essentialnutdant SVOC Se_volalileorganicchemical
EPA U.S.EnvironmentalPmlectJonAgency UCLg5 951/1percentneupperconr_donoeIlmtionthe arithmeticmean
EFC Exposurepaintconcentration VOC Volatilearganlcchemical
FaD Frec_uancyofdetection_ess_an 5 pet"ce.t

"CaliforniaToxicRuleG_tadaorEPAAWQCnotavailable

CaliromiaEnvironmentalPmte_onAgency,RegionalWaterQualityCenlrolBoardCenlralValleyRegion.2000.ACampllaUanof WaterQuery
Goals./_gusL

NoAA. lggg. NOAASQulRTa.HazmatRapodg9-1.UpdatedSeptember.

A_.,,_H,E_U€_tos6,7,e,..d_6 Page3 of 3



TABLEG-27:SITE 3 - SURFACESOILHAZARDQUOTIENTBY MEASUREMENTENDPOINT
Ecological RiskAssessment for Sites 3, 4, 11, and21, Alameda Point,Alameda,California

MEASUREMENT ENDPOINTS

Reproductive or Reproductive or Reproductive or Reproductive or

Ecological COPC physiological impacts to the physiological impacts to the physiological impacts to the physiological impacts to the
California ground squirrel Alameda song sparrow. American robin Red-tailed hawk

HAZARD QUOTIENT

High TRV Low TRV High TRV Low TRV High TRV Low TRV High TRV Low TRV
Aluminum 1.09E+02a 1.09E+03" 1.07E-01 a 9.68E-01a 3.39E-01a 3.09E+00 a 1.77E+00 a 1.62E+01a
Arsenic 1.66E-01b 8,62E-01 b 4.73E-04 a 1.8gE-03a 1.53E-03a 6.12E-03 a 6.32E-03 a 2,53E-02 a
Barium 2.40E-01 h 7.59E-01 b 6.83E-02 a 1.37E-01a 2.185-01 a 4.36E-01 a 1.03E+00a 2.07E-01 a
Cobalt 1.70E-02 a 2.10E-01a QE 'QE QE QE QE QE

Copper 1.90E-02 u 3.75E+00b 1.56E-03 b 2.07E-02" 5.0815-03" 6.77E-02" 1,02E-02 b 1.36E-01 b
Lead 3.45E-01 b 8.63E+00a 3.13E-02" 2.28E+02a 1.04E-01 a 7.63E+02a 2.5215-01a 1.84E+03 a

Alternate Lead TRV_ NA NA NA 6.2gE-01" NA 2.10E+00a NA 5.07E+00"
Manganese 4.55E-01 a 4.57E+00a 2.85E-03 a 2,85E-02" 9.05E-03a 9.05E-02 a 4.46E-02 a 4.46E-01 a
Vanadium 4.46E-0I a 4.46E+00a 2.8215-04b 2.82E-03 b 8.97E-04 _ 8.97E-03b 4.68E-02 b 4.68E-02 b
Zinc 3.91E-02 a 1.02E+01b 3.02E_03b 3.02E-02b 9.51E-03b 9.51E-02" 5.41E-02" 5.411£-01b
HMW PAHs 7.51E-03 b 1.88E-01_ QE QE QE QE QE QE
LMW PAHs 1.18E-04a 3.47E-04 a QE QE QE QE QE QE
2-Butanone QE QE QE QE QE QE QE QE
Acetone 1.60E-03b 7.96E-03 b QE QE QE QE QE QE
Benzene 3.43E-02 a 3.43E-01" QE QE QE QE QE QE
Carbon disulfide QE QE QE QE QE QE QE QE
Ethylbenzene QE QE QE QE QE QE QE QE
Toluene 2.37E+00a 2.37E+01a QE QE QE QE QE QE

XyJene 6.62E+02a 8.15E+02a QE QE QE QE QE QE

Notes:

a TRV basedon an reproductiveeffect.
b TRV basedon anphysiologicaleffect.

= The NavyestablishedavianJowTRVof 0.014mg/kg-dayls consideredhighlyconservative.Forcomparisonpurposesan

allamate,lessconservative,lowTRV Of' 3.85 mg/kg-day,as referencedbySampleandothers(1998),wasused.

,_endix_ ERAforSites3,4,11,and21 Page1 of 2 I
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TABLE G-27:SITE 3 -SURFACE SOIL HAZARDQUOTIENTBY MEASUREMENTENDPOINT
Eco]oglcalRiskAssessmentfor Sites3, 4, 1!, and21,AlamedaPoint,Alameda,Callfornia

Notes(Continued):

COPC Chemicalofpotentialconcern
HMW Highmolecularweight

LMW Low molecularweight

mg/kg-day MIIligremper kilogramperday
NA Notapplicable

PAH Polynucteararomatichydrocarbon

QE No TRVdevelopedforEcologicalCOPCandendpoint,qualitativeevaluationonly
TRV Toxicityreferencevalue

Reference:

Sample,B.F_,D.M.Opresko,andG.W. Suter,[L 1998. "[oxlcologlcalBenchmarksforWildlife:1996 Revision."ESIER/TM-86/R3.OakRidgeNationalLaboratory.OakRidge,
Tennessee.

AppendixG, F-J_forSItes3, 4,11,and21 " Page2 of 2



TABLE G-28:SITE4 - SURFACESOIL HAZARDQUOTIENTBYMEASUREMENTENDPOINT
EcologicalRiskAssessmentforSites3, 4, 11, and,and21,AlamedaPoint,AJameda,California

MEASUREMENTENDPOINTS
Reproductiveor

Reproductiveor Reproductiveor Reproductiveor
physiologicalimpactsto

physiologicalimpactsto the physiologicalimpacts to, physiologicalimpactsto
EcologicalCOPC the Californiaground Alamedasongsparrow the Americanrobin the Red-tailedhawk

squirrel
HAZARDQUOTIENT

HighTRV LowTRV HighTRV LowTRV High TRV LowTRV High TRV Low TRV
Antimony 1.78E-01" 9.20E-01a 4.81E-04b 1.92E-03b 1.53E-03b 6.12E-03b 7.09E-03_ 2.84E-02b
Arsenic 3.59E-02a 1.86E-01a 1.02E-04b 4.08E-04b 3.30E-04" 1.32E-03b 1.36E-03h 5.46E-03b
Barium 6.47E-02a 2.05E-01a 1.84E-02b 3.71E-02_ 5.88E-02" 1.18E-01_ 2.77E-01" 5.58E-01b
Cadmium 2.37E+00b 1.02E+02b 6.54E-02a 5.71E-01a 2.05E-01a 1.78E+00a 1.17E+00a 1.02E+01a
Chromium 4.21E-02= 1.69E-01a 3.32E-03" 1.66E-02_ 1.14E-02D 5.68E-02D 1.78E-02b 8.90E-02b
Chromium6+ 1.18E-03a 4.74E-03a 9.34E-05b 4.66E-04b 3.20E-04b 1.60E-03b 5.0I E-04b 2.50E-03b

Copper 8.45E-03a 1.67E+00= 6.9I E-04a 9.19E-03a 2.26E-03a 3.00E-02a 4.55E-03a 6.04E-02"
Lead 3.00E-02a 7.491£-01b 2.71E-03b 1.98E+01b 9.03E-03b 6162E+01b 2.18E-02b 1.60E+02b
AlternateLeadTRVc NA NA NA 5.451£-02b NA 1.82E-01b NA 4.40E-01b
Manganese 2.19E-01b 2.20E+00b 1.37E-03b 1.3715-02b 4.36E-03" 4.36E-02b 2.15E-02b 2.15E-01b

Mercury 3.72E-03a 5.97E-02a 2.75E-03b 1.27E-02b 8.63E-03b 3.98E-02b 5.15E-02b 2.37E-01b
Molybdenum I 2-10E-01_ 2"IGE+00b 4.I5E-05" 4.19E-04b 1.32E-04b 1.34E-03" 6.51E-04b 6.56E-03b

Nickel I 2.11E-02b 5.01E+00b 6.55E-04a 2.45E-02a 2.21E-03a 8.25E-02_ 4.49E-03a 1.68E-01aSilver QE QE QE QE QE QE QE QE
Vanadium 2.46E-01b 2.46E+00b 1.55E-04a 1.55E-03a 4.93E-04a 4.94E-03a 2.58E-03_ 2.58E-02a
Zinc 6.48E-03b 1.69E+00a " 5.00E-04a 5.00E-03a 1.58E-03" 1.58E-02a 8.9615-03a 8.96E-02a
HMWPAHs 3.37E-03a 8.42E-02a QE QE QE QE QE QE
LMWPAHs 1.67E-0.5" 4.90E-05_ QE QE QE QE QE QE

Bis(2-ethylhexyl)phthalate 5.19E+00_ 5.19E+01b 1.97E+02b 1.97E+03b 1.55E+01b 1.55E+02b 1.18E+03" 1.08E+04b
n-Nitroso-diphenylamine..... QE QE QE QE QE QE QE QE
Pentachlorophenol 3.06E+00a 3.06E+01a QE QE QE QE QE QE
1,1,1-Trtchloroethane 3.28E-06b 3.28E-05b QE QE QE QE QE QE
Ethylbenzene QE QE QE QE QE QE QE QE
Toluene 1.01E-03b 1.01E-02b QE QE QE QE QE QE

Xylene I 2.31E-01" 2.84E-010 QE QE QE QE QE QE

A(en{_x G,ERAforSites3,4, 11,and21 Page 1of 2



TABLEG-28:SITE4 - SURFACESOIL HAZARDQUOTIENTBY MEASUREMENTENDPOINT
EcologicalRiskAssessmentforSites3, 4, 11,and,and21,AlamedaPoint,AIameda,California

Notes:

" TRV basedon anphysiologicaleffecL
b TRV basedon anreproducilveeffect.
€

TheNavyestablishedavlanlowTRVof 0.014mg/kg-dayIs consideredhighlyconservative.Forcomparisonpurposesan

alternate,lessconsemaUve,lowTRVof 3.85mg/kg-day,as referencedby8ampleand others(1996),was used.

COPC Contaminantofpotentialconcern

HMW Highmolecularweight

LMW Lowmolecularweight _'

mglkg-day Milligramperkilogramperday
NA Notapplicable

PAH Polynucleararomatichydrocarbon

QE No TRVdevelopedforEcologicalCOPCandendpoint,qualitativeevaluationonly
TRV Toxicityreferencevalue

Reference:

Sample,B.F_.,D.M. Opresko,andG.W. Surer,II. 1995. "ToxicologicalBenchmarksfor Witdllfe:1996 Revision."ES/ER/TM-86/R3.OakRidgeNationalLaboratory.
OakRidge,Tennessae.

AppendfxG.ERAforSites 3, 4, 11. and21 Page2 of2



TABLEG-29:SITE 11 - SURFACESOIL HAZARDQUOTIENTBY MEASUREMENTENDPOINT
EcologicalRiskAssessmentforSites3, 4, 11, and21, AlamedaPoint,Alameda,California

MEASUREMENTENDPOINTS

Reproductiveor Reproductiveor Reproductiveor Reproductiveor
physiologicalimpactsto physiologicalimpactsto the physiologicalimpacts to physiologicalimpacts to

EcologicalCOPC the Califomia ground
squirrel Alamedasong sparrow theAmerican robin the Red-tailedhawk

HAZARDQUOTIENT
HighTRV LowTRV H!gh TRV LowTRV HighTRV LowTRV High TRV LowTRV

Beryllium I 2-73E'03a 2-73E'02a QE QE QE QE QE QE

Cobalt I 1.47E-02b 1.81E-01b QE QE QE QE QE QE€,,opper 1.00E-02a 1.97E+00a 8.18E-04_ 1,09E_2 = 2.74E-03a 3,64E-02a 5.38E-03a 7,15E-02"
Lead 5.60E-02" 1.40+00b 5.07E-03b 3.69E+0Ib 1.75E-02b 1.28E+02_ 4.08E-02b 2.99E+02_
AlternateLeadTRV_ NA NA NA 1.02E-01b NA 3.53E-01b NA 8.22E-01_

Man_lanese 3.93E-01b 3.94E+00b 2.46E_03b 2.46E.02b 7.91E-O3b 7.91E-02b 3.86E-02b 3.86E-01_
Vanadium 3.56E--01b 3.56E+00b 2.25E_04a 2.251£_03a 7.24E_04a 7.24E_03• 3.73E.03a 3.73E..02a
Zinc 8.01E-03_ 2.09E+00= 6.18E-04= 6.18E-03a 1.96E-03_ 1.96E-02= 1.11E-02a 1.11E-01",
HMVVPAHs 1.46E-02" 3.65E-01a QE QE QE QE QE QE
LMW PAHs 7.13E-05b 2.09E-04b QE QE QE QE QE QE
Chloroform I 1.1715-05" 3.20E-05D QE QE QE QE QE QE

Notes:

= TRV based onan physiologicaleffect.

b TRVbasedonanreproductiveeffecL
¢

The Navy establishedavianlowTRV of 0.014 mg/kg-dayis consideredhighlyconservative,For comparisonpuJposesan

alternate,lassconservative,lowTRV ef 3.85 mg/kg-day,as referencedbySampleandothers(19gR),was used.

GOPC Chemicalofpotentialconcern
HMW High molecularweight

LMW Lowmolecularweight

mglkg-day Milligramperkilogramperclay
NA Netapplicable

PAH Polynucleararomatichydrocarbon

QF: NoTRVdevelopedfor EcologicalCOPCandendpoint,qualitativeevaluationonly

TRV Toxicity referencevalue

Referent:
Sample, B.E., D.M. Opresko,an_lG.W. Suter,I1.lgg6. "Toxlco[oglcalBenchmarksfor Wildlife:lgl_ Revision." ES/ER/TM-861R3.Oak RidgeNationalLaboratory.



TABLEG-29:SITE 11 - SURFACESOILHAZARDQUOTIENTBY MEASUREMENTENDPOINT
EcologicalRisk AssessmentforSites3, 4, 11, and21, AlamedaPoint,Alameda,California

Oak R]dga,Tennessee.
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TABLE G-30:SITE 21 - SURFACESOIL HAZARDQUOTIENTBYMEASUREMENTENDPOINT
Ecological Risk Assessment for Sites 3, 4, 11, and 21, Alameda Point,Alameda

MEASUREMENT ENDPOINTS

Reproductive or Reproductive or Reproductive or Reproductive or

Ecological COPC physiological impacts to the physiological impacts to the, physiological Impacts to the physiological impacts to the
California ground squirrel Alameda song sparrow American robin Red-tailed hawk

HAZARD QUOTIENT

High TRV Low TRV High TRV Low TRV High TRV Low TRV High TRV Low TRV
Aluminum 1.31E+02_ 1.3115+03a 1.29E-01a 1.17E+00" 4.15E-01 a 3.79E+00a 2.14E+00 a 1.96E+01 a
Arsenic 5,28E-02 b 2.73E-01b 1.50E-04_ 6.00E-04a 4.96E-04 a 1.98E-03a 2.01E-03 a 8.021:-03a
Barium 9.41E-02 b 2.98E-01 b 2.68E-02a 5.40E-02 a 8.66E-02 = 1.73E.01 a 4.03E.01 a 8.12E-01 a

Beryllium 4.35E-03 _ 4.35E-02 b QE QE QE QE QE QE
Cobalt 2.13E-02" 2.63E-01a QE QE QE QE QE QE

Cop.per 1.44E-02 _ 2.83E+00b 1.17E-03_ 1.56E-02b 3.93E-03 _ 5.24E-02 b 7.74E-03 b 1.03E-01 b
Lead 1.37E-01b 3.43E+00_ 1.24E-02a 9.06E+01_ 4.29E-02 a 3.15E+02a 1,00E-01 = 7.32E+02 a

Alternate Lead TRVc NA NA NA 2.50E-01a NA 8,67E-01a NA 2.02E+00"
Manganese 4.65E-01 a 4,67E+00a 2.91E-03 a 2,91E-02 a 9.36E-03a 9.36E-02 a 4.581£.02 a 4.56E-01 a
Vanadium 5.33E-01 a 5.33E+00_ 3.36E-0# 3.36E-03b 1.08E-03b 1.08E-02 b 5;59E-03b 5.59E-02 b
Zinc 1.60E-02 a 4.17E+00b 1.23E-03b i123E-02b 3.91E-03 b 3.91E-02 b 2.21 E-02b 2.21E-01 b
DDTt 2.13E-04 a 4.27E-03 a 1.27E-04a 4.70E-03 a 3.98E-04 a 1,47E-02 a 3.30E-02 a 1.23E+00 a
Total PCBs 6.04E-02 _ 2.37E-01 b 1.48E-04a 5.22E-03 a 4.65E-03 a 1.63E-02 a 3,84E,02 a 1.36E+00a

HMW PAHs 7.00E-04 b 1.75E-02u QE QE QE QE QE QE
LMW PAHs 5.18E-06 _ 1.52E-05a QE QE QE QE QE QE

Notes:

= TRVbasedonanreproductiveeffect.
b TRVbasedonanphyslologlca]effecL
G

TheNavyestablishedavianlowTRVof0.014mg/kg-dayIsconsideredhighlyconservative.Forcomparisonpurposesan
alternate,lessconservative,lowTRVof3.85mg/kg-day,asmt'erencedbySampleandothers{1998),wasused.

COPC Chernlcalofpotentialconcern
DDT Dlchlorodlphenyltdchloroethane
DDTt Sumof4,4-dlchlomdlphenyldlchloroethane,4,4-dlchlorodlphanyldichloroethene,and4,4-dlchlorodlphenyllrlchloroethane

tAppendixG, ERAfor Sltes3, 4.11, and21 Pa eI of2 t



TABLEG-30:SITE21 - SURFACESOILHAZARDQUOTIENTBYMEASUREMENTENDPOINT
EcologicalRiskAssessmentforSites3, 4, 11,and21, AlamedaPoint,Alameda

Notes(Continued):

HMW Highmolecularweight

LMW Lowmolecularwelght
mg/kg-day MilligramperIdlogramperday

NA Notapplicable
PAH Polynucteararomatichydrocarbon

PCB Polychlorlnatedblphenyl
QE No TRVdevelopedfor EcologicalCOPCandendpoint,qualitativeevaluaUenonly

TRV Toxicityreferencevalue

ReferenJ:

Sample,B.E., D.M,Opresko,andG.W.Suter,11.1996. °ToxlcologlcalBenchmarksforWildlife:1996 Revlslon,"ESIEPJTM-861R3.Oak RidgeNatfonalLaboratory.Oak Ridge,
Tennessee.
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DATA VALIDATION REPORT ADDENDUM
MODIFICATION TO THE REPORT

AVP01

Prepared by: John Swanson,TetraTech EM, Inc.

Date: 6/1/04

Site Name/Job Number: Alameda/G9016.033.05.02

Laboratory: AppliedPhysics andChemistryLaboratory(APCL),Chino,
California

Data Validation Firm: LaboratoryDataConsultants,Inc.

There were no modificationsto the validation report.

?
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DataValidation Report



DATA VALIDATIONREPORT

Site: NAS AlamedaPoint

ContractTask Order (CTO)No.: G91060330502

Laboratory: Applied P & ChLaboratory

Data Reviewer: RichardAmano,StaceySwenson,Ming Hwang,and SteveZiliak.

Firm/Proj.No: LaboratoryDataConsultants,Inc./11991A

ReviewDate: May 24,2004

SampleDelivery Group(SDG)No.: AVP01

, SampleNos.: 033-IWTP360-019 033-IWTP360-030 033-IWTP360-019MSD
033-IWTP360-020* 033-1WTP360-029 033-IWTP360-019DUP
033-IWTP360-023* 033-IWTP360-035 033-IWTP360-020MS
033-IWTP360-025* 033-IWTP360-036 033-IWTP360-020MSD
033-IWTP360-027" 033 -IWTP360- 019MS 033-IWTP360 -020DUP

033-IWTP360-028

* Full ValidationSample

Matrix: Soil and Water

CollectionDate(s): March5, 2004

The data were qualifiedaccordingto the U.S. EnvironmentalProtectionAgency (EPA)documents"USEPA
ContractLaboratoryProgramNationalFunctionalGuidelinesFor InorganicData Review"(February 1994).
In addition, the Tetra Tech EMI,Inc. documents "DataValidationGuidelines forCLP InorganicAnalyses"
0Vlareh1997),and the documententitled "PRC ComprehensiveLong-termEnvironmentalActionNavy II
AnalyticalServicesStatementof Work" (September1998)were used alongwith other specifiedcriteria in
EPA methods. Datavalidationrequirementsare presentedbelow.

I certify that all data validationcriteria outlinedin the abovereferenceddocumentswere assessed,andany

tions ma_e_tothe data were in accordancewith thosedocuments.

/ Principal_hemist
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DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

CLP OrganicParameters CLPInorganicParameters

* Holdingtimes * Holdingtimes
GC/MS instrumentperformancecheck * Initial and continuingcalibrations

* Initialand continuingcalibrations * Blanks
* Blanks * Matrix spike
* Surrogaterecovery * Laboratorycontrol sampleor blank
* Matrixspike/matrixspike duplicate spike
* Laboratorycontrol sampleor blank spike * Field duplicates
* Field duplicates * Matrixduplicates
* Internal standardperformance ICP interferencecheeksample

Target compoundidentification GFAA qualitycontrol
Tentativelyidentifiedcompounds * ICPserial dilution
Compoundquantitation Sampleresult verification
Reporteddetection limits Analyte quantitation
Systemperformance Reporteddetectionlimits

* Overallassessmentof data for the SDG * Overallassessmentof datafor the SDG

Non-CLP OrganicandInorganicParameters

* Methodcompliance
* Holdingtimes
* Initialand continuingcalibrations
* Blanks
* Matrix spike/matrixspike duplicate
* Laboratorycontrolsampleor blank spike
* Field duplicates
* Matrix duplicates
* Surrogaterecovery

Analytequantitation
Reporteddetectionlimits

* Overallassessmentof dataforthe SDG

AVP01.REP 2 _ '
512512004



DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimatednondetectedresult

J Estimateddetectedresult

R Rejectedresult

NJ TentativelyIdentifiedCompound(TIC)

DataValidationQualifierCodes

a Surrogaterecoveryexceedance

b Laboratory methodblankand commonblankcontamination,Fieldblank contamination

e Matrix spike/Matrixspike duplicatesrecoveryexceedance

d Duplicateprecision exceedance[

e Internalstandardexceedance

f Calibrationexceedance

g Quantification belowreportinglimit

la Otherqualifications

AVP01.1_P 3
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TABLE1
SAMPLECROSSREFERENCETABLE

SAMPLEDELIVERYGROUPAVP01

Analyses
M
E
T
A
L

Date S
SamplvID Matrix Collccte,d QualityConb'olID ValidationCriteria*

033-IWTP360-019 Soil 3/5/04 MS/MSD/DUP X
033-1WTP360-020 Water 3/5/04 MS/MSD/DUP Full X
033-1WTP360-023 Water 3/5/04 Full X

033-1WTP360-025 Soil 3/5/04 Full X
033-IWTP360-027 Soil 3/5/04 Full X
033-IWTP360-028 Soil 3/5/04 X
033-1WTP360-030 Water' 3/5/04 f'[[_L[_ hOl'V-.l_T'_6F 0_._-_. _"]0_,_-09__' X

033-1Wl'P360--035 Soil 3/5104 _' X
033-IWTP360-036 ,,,SOft"" 3/5104 X

* =Cursoryvalidationperformedonallsamples MS/MSD=MatrixSpike/MatrixSpikeDuplicate DUP _ Matrixduplicate
*** =Fullreviewperformedon indicatedparametersonly ** =MS/MSD/DUPperformedonindicatedparametersonly

AVP01.REp 4
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DATA ASSESSMENT

METALS ANALYSIS (EPA SW 846 Methods 6010B and 7000)

L Holding Times

A. The 6 month and 28 day holdingtime requirementswere met for TAL Metalsand Mercury,respectively.

H. Calibrations

A. All instrumentswere calibrateddaily and the propernumberof standardswere used in
accordancewith the SW 846 methods.

?

B. All initial and continuingcalibrationverifications (ICV and CCV) recoverieswere within the 90-
110%QC Limits (80-120% for Mercury). CRDL Standardsfor ICP and AA were analyzedwith
each analytical runand recoverieswere within the >_75%QC limits with the exception listed
below.

C. Due to calibrationproblems,the followingdetectedresultsare estimated(Jr).

* Copper in samples 033-IWTP360-019 033-IWTP360-027* 033-IWTP360-029
033-IWTP360-020* 033-IWTP360-028 033-IWTP360-035
033-IWTP360-023* 033-IWTP360-030 033-IWTP360-036

I_'_' 033-IWTP360-025*

TheCRDL(3/10/04 11:05)percentrecoveryforCopperwas 128.8%,outsidethecontrollimitsof
75-125%.

D. TheInterelementCorrectionFactor(IEC)wasperformedannuallyandtheInstrumentDetection
Limit(IDL)and LinearRangeAnalysis(LRA)were analyzedquarterly.

HI. Blank Contamination

A. Due to calibrationandmethodblankcontamination,thefollowingresultsare considerednondetected(U/b).

• Aluminumin sample 033-IWTP360-030

• Antimonyin samples 033-IWTP360-020* 033-IWTP360-029 033-IWTP360-036
033-IWTP360-023* 033-IWTP360-025*

• Arsenicin samples 033-IWTP360-023* 033-IWTP360-019 033-IWTP360-035
033-IWTP360-036

• Barium in samples 033-IWTP360-020* 033-IWTP360-023*

• Beryllium in samples 033-IWTP360-020* 033-IWTP360-023* 033-IWTP360-029

AVP0 I.RF.,P
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• Cadmiumin samples 033-IWTP360-020* 033-IWTP360-036 033-IWTP360-027*
033-IWTP360-023* 033-IWTP360-019 033-IWTP360-028
033-IWTP360,029 033-IWTP360-035

• Cobalt in samples 033-IWTP360-020* 033-IWTP360-029 033-IWTP360-036
033-IWTP360-023* 033-IWTP360-030

• Copper in samples 033-IWTP360-020* 033-IWTP360-030 033-IWTP360-019
033-IWTP360-023* 033-IWTP360-036 033-IWTP360-035
033-IWTP360-029

• Mercury in samples 033-IWTP360-020* 033-IWTP360-030 033-IWTP360-019
033-IWTP360-023* 033-IWTP360-036 033-IWTP360-028
033-IWTP360-029

• Iron and Manganesein sample 033-IWTP360-020*

• Lead in samples 033-IWTP360-020* 033.IWTP360-030 033-IWTP360-036
033-IWTP360-029

• Selenium in sample 033-IWTP360-036

• Sodiumin sample 033-IWTP360-025*

• Silver in samples 033-IWTP360-020* 033-IWTP360-030 033-IWTP360-027* _
033-IWTP360-029 033-IWTP360-019

• Nickel, Vanadium,and Zinc in samples 033-IWTP360-020* 033-IWTP360-030
033-IWTP360-029

• Molybdenumin samples 033-IWTP360-019 033-IWTP360-025* 033-IWTP360-027*

The followingmetalswere detected in the associatedcalibrationand methodblanksat the
concentrationsnoted below.

_BlankID_ C.oncentration
Aluminum ICB/CCB 15.31ug/L
Antimony ICB/CCB 3.64 ug/L
Arsenic ICB/CCB -2.88ug/L
Barium ICB/CCB 5.09 ug/L
Beryllium ICB/CCB 0.63 ug/L
Cadmium ICB/CCB 1.17ug/L
Cobalt ICB/CCB 1.86ug/L
Copper PB 3.6ug/L
Copper ICB/CCB 8.34ug/L
Iron PB 3.4 ug/L
Iron ICB/CCB 11.74ug/L
Lead ICB/CCB 1.98ugiL
Manganese PB 0.42 ug/L

6
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BlankID Concentration
Manganese ICB/CCB 2.70 ug/L
Mercury PB 0.023ug/L
Mercury ICB/CCB 0.03ug/L
Nickel ICB/CCB 1.78ug/L
Selenium ICB/CCB -5.39 ug/L
Silver ICB/CCB 1.49ug/L
Vanadium ICB/CCB 1.86ug/L
Zinc PB 1.1ug/L
Zinc ICB/CCB 2.80 ug/L
Sodium ICB/CCB -463.64ug/L
Molybdenum ICB/CCB 2.83ug/L
Copper PB 0.065 mg/Kg
Mercury PB 0.0061 mg/Kg

! Silver PB 0.036mg/Kg

Detectedresults less than 5xthe maximumblank contaminationwere qualified.

B, No field blank samples were identifiedin this SDG.

IV. Matrix Spike (MS)

A. TheMS/MSDanalysiswasperformedon samples033-IWTP360-001,033-IWTP360-019,and 033-
IWTP360-020*and a non-client samplefor allmetals. Percentrecoveries(%R) were withinthe 75-
125%QC limitsand the relativepercentdifferenceswere within the QC limitsof_<20for waters
and _<35for soils.

V. MatrixDuplicate (DUP)

A. The DUP analysiswas performedon samples033-IWTP360-001,033-IWTP360-019,and 033-
IWTP360-020*and a non-clientsamplefor all metals.Relativepercent differences(RPD)were
withinthe QC limitsof<20 for watersand _<35for soils.

VI. LaboratoryControl Sample (LCS)

A. The LCS QC samples wereanalyzedas requiredunderthe TTEMI SOW.The percent recoveries
(%R) were within the QC limits.

VII. ICP Serial Dilution

A. Samples033-IWTP360-019and033-IWTP360-020*were used forthe ICP serialdilutionanalysis.

B. Due to ICP serial dilutionproblems,the followingdeteetedresultsare qualifiedas estimated(Jh).

• AVP0 I, REP
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• Potassium in samples 033-IWTP360-020* 033-IWTP360-030 033-IWTP360-036
033-IWTP360-023* 033-IWTP360-029

The percent difference betweenthe originalsample resultand the serialdilutionresult was outside
the QC limits of 10% for analyteconcentrationsgreaterthan 50x the IDL as shown below.

SampleID Anal3_ OriginalConcentration 50x IDL %____DD
033-IWTP360-020* Potassium 4214.46ug/L 550 ug/L 12.5

VIH. Field Duplicate

A. No field duplicatesamples were identifiedin this SDG.

IX. Other Qualifications

A. The followingresultsare qualifiedas estimated(Jg).

• All metals resultsabove the IDL but belowthe RL.

Results above the IDL but below the RL are consideredqualitativelyacceptablebut quantitatively
unreliabledue to uncertaintiesin the analyticalprecisionnearthe limitof detection.

Full Validation Criteria for Samples 033-1WTP360-020* 033-1WTP360-023*, 033-1WTP360-025* and
! 033-DVTP360-027* _

X. Analyte Quantitation and Reported Detection Limits

A. Sample results were recalculated,with the properdilutionfactors, weights, volumes, and percent
moisture used to calculate the sample results. The sampleswere found to be correctlyquantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions,weights,volumes,and percentmoisture.

XI. Graphite Furnace Atomic Absorption (GFAA) Analysis

A. Graphitefurnace atomicabsorptionanalysiswas notutilizedin this SDG.

XII. ICP Interference Cheek Sample

A. The levelsof Aluminum,Calcium,Iron, and Magnesiumin the _ple were less than 50%of the
spike amount.

AW0LREP 8 _
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OVERALLASSESSMENTOFDATA

I. Method Complianceand AdditionalComments

A. All analyses were conductedwithinall specificationsof the requestedmethods.

II. Usabifity

MetalsAnalysis

A. No results for metals analysis were rejected in this SDG.

B. Due to instrument calibration, calibration and method blank contamination, and ICP serial
dilution problems in the metals analysis, severalsampleswere qualified as estimated. The
findings were as follows:

• Due to CRDL standard recovery problems, Copper detected results were qualified as
estimated in ten samples.

• Due to method and calibration blank problems, Aluminum,Iron, Manganese,Selenium,
and Sodium were qualified as nondetect in one sample, Antimony, Cobalt, and Silver
were qualified nondetect in five samples, Arsenic and Lead were qualified nondetect in
four samples, Barium was qualified as nondetect in two samples, Beryllium,Nickel,
Vanadium,Zinc, and Molybdenumwere qualified as nondetect in three samples,
Cadmium was qualified as nondetect in eight samples, and Copper and Mercury were
qualified as nondetect in seven samples.

!

• Due to ICP serial dilution %D problems, Potassium detected results were qualified as
estimated in five samples.

• All detected results reported above the IDL but below the RL were qualified as
estimated.

C. No samples were reextracted or reanalyzed for metals analysis in this SDG.

HI. The qualitycontrol criteriareviewed,other than thosediscussedabove,were met andare
consideredacceptable.Sampleresults that were found to be estimated(J) are usable for limited
purposes only.Basedupon the cursoryand full data validationall other resultsare considered
valid and usable forall purposes.

'_ AVP01.REP 9
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PERCENT MOISTURE ANALYSIS

Project : ALAMEDA DO 033 Page: 1
Laboratory : Applied Physics & Chemistry Laboratory Matrix : SOIL Date: 06/01/04

TtEMI Sample ID / Units 033-1WTP360-019 (%MST) 033-IWTP360-025 (%MST) 033-1WTP360-027 (%MST) 033-IWTP360-028 (%MST) 033-IWTP360-035 (%MST)

Sample Location IWTP360-VE03-S0-5 IWTP360-VE05-S0-5 IWTP360-VE06-SO-3 IWTP360-VE06-S0-5 IWTP360-DP05-SO-8

Sample Depth (ft) 4.16 - 4.66 4.50 - 5.00 2.50 - 3.00 4.50 - 5.00 4.00 - 4.50

Date Sampled / SDG Number 03/05/04 AVP01 03/05/04 AVP01 03/05/04 AVP01 03/05/04 AVP01 03/05/04 AVP01

Date Extracted / Analyzed 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04

Analyte Result Val Com Result Val Com Result val Com Result Val Com Result Val Com

MOISTURE 10.3 12.9 7.8 14.6 i0.0

Validity (Val): Applicable Comments (Com):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern

Note :



METALS (TOTAL) ANALYSIS
Project : ALAMEDA DO 033 Page: 2
Laboratory : Applied Physics & Chemistry Laboratory Matrix : SOIL Date: 06/01/04

TtEMI Sample ID / Units 033-IWTP360-019 (MG/KG) 033-IWTP360-025 (MG/KG) 033-IWTP360-027 (MG/KG) 033-IWTP360-028 (MG/KG) 033-IWTP360-035 (MG/KG)

Sample Location IWTP360-VE03-SO-5 IWTP360-VE05-SO-5 TWTP360-VE06-S0-3 iIWTP360-VE06-SO-5 IWTP360-DP05-SO-8

Sample Depth (ft) 4.16 - 4.66 4.50 - S.00 2.50 - 3.00 4.50 - 5.00 4.00 - 4.50

Date Sampled / SDG Number 03/05/04 AVPDI 03/05/04 AVP01 03/05/04 AVP01 03/05/04 AVP01 03/05/04 AVP01

CADMIDMBERYLLIuMARSENIcANTIMoNyALuMINoMAnalyteBARIUMResult 0.0940"029355051"0"491"00ujUjuuVal,bbCom Result 0.0300"8254704.527"779uujValIblCom Result 0.0280.260"4840104"5154ujuuValb Com Result 0.0300.300"5252404"9192:ujuuValb Com Result 0.0290.13580"4940701"5"9 ujuUjuValil Com

CALCIUM 4860 29900 7710 5940 ii000
CHROMIUM 26.8 136 111 38 .2 49 .8
COBALT 4.8 6.5 5.0 5.6 5.1

COPPER 8.2 UJ b,f 94.7 J f 23.6 J f 24.4 J f 8.2 UJ ifl,f

IRON 6980 16600 9090 10600 8340
LEAD 4.7 264 71.7 56.9 7.8
MAGNESIUM 2070 4930 2750 2650 2630
MANGANESE 128 ! 189 155 192 120
MERCURY 0.035 UJ Ib 0.13 0.047 J g 0.038 UJ b 0.069 J
MOLYBDENUM 0.63 UJ b 0.49 UJ Ib 0.64 UJ b 5.1 0.12 U
NICKEL 25.4 148 26.0 24.9 27.8
POTASSIL_ 276 608 463 590 427
SELENIUM 0.58 U 0.60 U 0.56 U I 0.61 U 0.58 O
SILVER 0.58 UJ b 1.5 0.89 UJ Ib 0.13 U 0.12 U
SODIUM 34 U 177 UJ ib 33 U ! 35 U 34 [I
THALLIUM 0.42 U 0.44 U 0.41 U I 0.44 U 0.42 U
VANADIUM 14.9 25.2 17.2 20.4 19.4 IiZINC 17.1 97.3 54.9 50.9 22 .4
I

Validity (Val): Applicable Comments {Corn):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate _precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
£ - Calibration problems z - unknown peaks, not a fuel pattern



METALS (TOTAL) ANALYSIS
Project : ALAMEDA DO 033 Page: 3
Laboratory : Applied Physics & Chemistry Laboratory Matrix : WATER Date: 06/01/04

TtEMI Sample ID / Units 033-1WTP360-020 (UG/L) 033-IWTP360-023 (UG/L) 033-IWTP360-029 (UG/L) 033-IWTP360-030 (UG/L) 033-IWTP360-036 (UG/L)

Sample Location IWTP360-VE03-GW-6 IWTP360-VE04-GW-6 IWTP360-VE06-GW-6 IWTP360-VE06-GW-6DUP IWTP360-DP05-GW-7

Sample Depth (ft) 7.00 - 7.00 6.00 - 6.00 8.00 - 10.00 8.00 - I0.00 8.00 - 8.00

Date Sampled / SDG Number 03/05/04 AVP01 03/05/04 AVP01 03/05/04 AVP01 03/05/04 AVP01 03/05/04 AVP01

Analyte Result Val Com Result Val Com Result Val Com Result Val Com Result Val Com

ALUMINUM 153 147 313 40.8 UJ b 490
ANTIMONY 3.8 UJ b 8.8 UJ b 3.7 UJ b 2.2 U 7.4 UJ b
ARSENIC 2.3 U 6.6 UJ b 19.9 21.4 3.8 UJ b
BARIUM 10.4 UJ b 23.7 UJ b 112 104 80.0
BERYLL_ 0.24 UJ b 0.13 UJ b 0.13UJ b 0.13 U 0.13!U
CADMID7_ 0.28 UJ b 0.44!UJ b 0.48UJ b 0.23 U 0.331UJ b
CALCIUM 40300 11600 83900 93100 76800
CHROMIUM 47.6 5.1 I 4.5 J g 3.7 J g 274
COBALT 0.30 ikT b 0.32IUJ b 0.89UJ b 0.74 UJ b 4.4 UJ b
COPPER 16.3 UJ b,f 22.5 UJ b,f 14.4UJ b,f 15.4 UJ b,f 12.5 UJ b,f
IRON 56.5 UJ b 121 1200 389 626
LEAD 2.3 UJ b 1.21U 3.6 UJ b 2.2 UJ ib 7.3 UJ b
MAGNESIUM 2480 4320 31900 34500 17800
MANGANESE 2.0 UJ b 403 1860 2000: 52.3
MERCURY 0.092 UJ b 0.055 UJ b 0.064UJ b 0.053 UJ :b 0.085 UJ b
MOLYBDENDM 21.8 272 34.9 39.2 49.5
NICKEL 2.6 UJ b 26.5 7.3 UJ b 8.2 UJ b 78.3
POTASSIUM 4210 J h 881 J h 19200J h 21800 J h 10000 J h
SELENIUM 2.6 U 2.6 U 2.6 U 2.6 U 10.9 UJ b
SILVER 1.2 UJ b 0.56 U 0.66 UJ b 1.3 UJ b 0.56 U
SODIUM 25900 280000 56900 63700 86300
THALLIUM 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
VANADIUM 7.5 UJ b 18.0 4.5 UJ b 4.1 UJ b 77.2
ZINC 13.1 UJ b 28.2 12.3 UJ b 12.0 UJ b 15.5

validity (Val): Applicable Comments (Corn):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between,co!u_s

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern
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DATA VALIDATIONREPORT
Technical Reviewer's QC Checklist

SDG Number: _ V/_ _ /

_// Copies of chain-of-custodiesare present for all samplesin the sample delivery group (SDG).

All samples in the SDG are listed in the analytical summarytable and all the requested analyses
are accurately tabulated.

_// All QC samples are identified on the tables such as equipment rinsates, field blanks, trip blanks,
MS/MSD, and field duplicates.

Analytical result sheets or electronic deliverabledata results are present for all samples and
analyses identified on the analytical summarytable.

d Each analytical result with a qualifier has a commentcode associated with it.

The MS/MSD and field duplicate samples that are discussed in the narrative match those
identified on the analytical summarytable.

_// Dilutions have been discussed in the narrative for all sampleswith elevated reporting limits.

_'/ The Overall Assessmentin each section is thoroughand mentions all issues wherea problem
arose. Field QC samplessuch as equipmentrinsates,field blanks,and trip blanks are also

_A iscussed-
11qualifiers on the data tablesare accountedfor in the narrative.

[]

PROGRESS CHECKLIST

_/ Technical Review Completed

Review Comments Incorporated

[] Missing items needed forcompleteness:

Ready forbinding and doctrack! SIA._

dvtrchk.plt /_- l- _zi

,
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DATA VALIDATIONREPORTADDENDUM
MODIFICATIONTO THE REPORT

AVP02

Prepared by: John Swanson,TetraTech EM, Inc.

Date: 6/2/04

Site Name/JobNumber: Alameda/Gg016.033.05.02

Laboratory: AppliedPhysicsandChemistryLaboratory(APCL),Chino,
California

Data Validation Firm: LaboratoryDataConsultants,Inc.

There were no modifications to the validation report.

1
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DATA VALIDATION REPORT

Site: NAS AlamedaPoint

ContractTask Order (CTO) No.: G91060330502

Laboratory: AppliedP & Ch Laboratory

DataReviewer: RichardAmano,StaceySwenson,MingHwang, and SteveZiliak.

Firm/Proj.No: LaboratoryDataConsultants,Inc./11991B

ReviewDate: May 24,2004

SampleDelivery Group(SDG)No.: AVP02

SampleNos.: 033-IWTP360-001 033-IWTP360-009 033-IWTP360-022
033-IWTP360-002 033-IWTP360-011 033-IWTP360-031
033-IWTP360-003 033-IWTP360-012 033-IWTP360-032
033-IWTP360-004 033-IWTP360-013 033-1WTP360-034
033-IWTP360-005 033-IWTP360-015 033-IWTP360-001MS
033-IWTP360-006 033-IWTP360-018 033-IWTP360-001MSD
033-IWTP360-007 033-IWTP360-021 033-IWTP360-001DUP
033-IWTP360-008

* Full ValidationSample

Matrix: Soiland Water

CollectionDate(s): March 3 throughMarch4, 2004

The datawere qualified accordingto the U.S. EnvironmentalProtectionAgency (EPA)documents"USEPA
ContractLaboratoryProgramNationalFunctionalGuidelinesFor InorganicData Review"(February 1994).
In addition,the Tetra Teeh EMI,Inc.documents"DataValidationGuidelinesforCLP InorganicAnalyses"
(March 1997),andthe documententitled"PRC ComprehensiveLong-termEnvironmentalAction NavyII
AnalyticalServicesStatementof Work" (September1998)were usedalong with other specifiedcriteriain
EPAmethods. Datavalidationrequirementsare presentedbelow.

I eertif_that all data)u_lidationcriteriaoutlinedin the abovereferenceddocumentswere assessed,andany

q ons maTthe data were in accordancewith thosedocuments.

PrincipalC/aemist

AVP02.REP 1
5/25/200€



DATA VALIDATION REQUIREMENTS

Fullvalidationincludesallparameterslistedbelow. Cursoryvalidationparametersare indicatedby an
asterisk(*).

CLP OrganicParameters CLPInorganicParameters

* Holdingtimes * Holdingtimes
GC/MSinstrumentperformancecheck * Initialand continuingcalibrations

* Initialand continuingcalibrations * Blanks
* Blanks * Matrixspike
* Surrogaterecovery * Laboratorycontrolsampleor blank L

: * Matrixspike/matrixspikeduplicate spike :-
* Laboratorycontrolsampleor blank spike * Field duplicates
* Field duplicates * Matrixduplicates
* Internalstandardperformance ICP interferencecheck sample

Targetcompound identification GFAAqualitycontrol
Tentativelyidentifiedcompounds * ICP serialdilution
Compoundquantitation Sampleresult verification
Reporteddetection limits Analytequantitation
Systemperformance Reporteddetectionlimits

* Overallassessmentof data for the SDG * Overallassessmentof data for the SDG

Non-CLPOrganicand InorganicParameters

* Method compliance
* Holdingtimes
* Initial andcontinuingcalibrations
* Blanks
* Matrixspike/matrixspikeduplicate
* Laboratorycontrolsampleor blank spike
* Field duplicates
* Matrixduplicates
* Surrogaterecovery

Analytequantitation
Reporteddetectionlimits

* Overallassessmentof data for the SDG

512512004



DATA VALIDATION QUALIFIERS AND CODES

Data ValidationQualifiers

UJ Estimatednondetectedresult

J Estimateddetectedresult

R Rejectedresult

NJ Tentatively IdentifiedCompound(TIC)

DataValidationQualifierCodes

a Surrogaterecoveryexceedance

b Laboratorymethodblankandcommonblankcontamination,Field blankcontamination

e Matrix spike/Matrixspikeduplicatesrecoveryexceedanee

d Duplicateprecisionexceedance

e Internalstandardexceedance

f Calibrationexceedance

g Quantificationbelow reportinglimit

h Otherqualifications

AVP02.REP 3
5/25/2004



TABLE 1

SAMPLE CROSS REFERENCE TABLE

SAMPLE DELIVERY GROUP AVP02

Analyses
M
E
T
A
L

Date S
SampleID Matrix Collected QualityControlID ValidationCriteria*

033-1WTP360-001 Soil 3/3/04 MS/MSD/DUP X
033-IWTP360-002 Soil 3/3/04 X
033-IWTP360-003 Soil 3/3104 X
033-IWTP360-004 Soil 3/3/04 X
033-IWTP360-005 Water 3/3/04 X
033-IWTP360-006 Water 3/3104 X
033-IWTP360-007 Water 3/3/04 X
033-[WTP360-008 Water 3/3/04 X
033-IWTP360-009 Water 3/3/04 X

033-IWTP360-011_fl'_ 3/3/04 ]m'/_fA/3])0j_./c_7-_ eF /_l '-_2g;Tf139_'-_¢_' X
033-IWTP360-012 Soil 3/4/04 X
033-IWTP360-013 Soil 3/4/04 X
033-IWTP360-015 Soil 3/4/04 X
033-IWTP360-018 Soil 3/4/04 X
033-1WTP360-021 Soil 3/4/04 X
033-1WTP360-022 Soil 3/4/04 X
033-IWTP360-031 Water 3/4/04 _0€/_ q E _ _,4_//g X
033-1WTP360-032 Water 3/4/04 _'_."/t't4_,'.[_/" [_/_/,_5F/_ X
033-1WTP360-034 Soil 3/5/04 X

* ffiCursoryvalidationperformedonallsamples MS/MSD=MatrixSpike/MatrixSpikeDuplicate DUP - MaIrixduplicate
*** ffiFullreviewperformedonindicatedparametersonly ** =MS/MSD/DUPperformedonindicatedparametersonly

AV'P02.REP 4
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DATA ASSESSMENT

METALSANALYSIS(EPASW846 Methods6010B and7000)

I. HoldingTimes

A. The 6 monthand 28 dayholdingtime requirementswere met forTAL Metalsand Mercury, respectively.

H. Calibrations

A. All instrumentswerecalibrateddailyandthepropernumberof standardswereusedin
accordancewith the SW 846 methods.

B. All initial and continuingcalibration verifications(ICV and CCV) recoverieswere within the 90-
110%QC Limits (80-120%for Mercury). CRDL Standards for ICP and AA were analyzedwith
each analytical run and recoverieswere within the _>75%QC limitswith the exception listed
below.

C. Due to calibrationproblems,the followingdetectedresultsare estimated(Jf).

• Copper in samples 033-IWTP360-001 033-IWTP360-008 033-IWTP360-018
033-IWTP360-002 033-IWTP360-009 033-IWTP360-021
033-IWTP360-003 033-IWTP360-011 033-IWTP360-022
033-IWTP360-004 033-IWTP360-012 033-IWTP360-031
033-IWTP360-005 033-IWTP360-013 033-IWTP360-032
033-IWTP360-006 033-IWTP360-015 033-IWTP360-034
033-IWTP360-007

The CRDL(3/10/04 11:05)percentrecoveryfor Copperwas 128.8%,outsidethe controllimitsof
75-125%.

D. The InterelementCorrectionFactor 0EC) was performedannuallyandthe InstrumentDetection
Limit(IDL)and LinearRangeAnalysis (LRA)were analyzedquarterly.

I11. BlankContamination

A. Due to calibrationandmethodblank contamination,the followingresultsare considerednondetected(UJb).

• Aluminumin samples 033-IWTP360-005 033-IWTP360-009 033-IWTP360-031
033-IWTP360-006 033-IWTP360-011 033-IWTP360-032
033-IWTP360-008

• Antimony in samples 033-IWTP360-005 033-IWTP360-008 033-IWTP360-032
033-IWTP360-006 033-IWTP360-009 033-IWTP360-034
033-IWTP360-007 033-IWTP360-011

AVP02,REP 5
5/25/2004



• Arsenicin samples 033-IWTP360-001 033-IWTP360-012 033-IWTP360-021
033-IWTP360-003 033-IWTP360-013 033-IWTP360-034
033-IWTP360-004

• Barium,Chromium,andManganeseinsamples 033-IWTP360-031 033-IWTP360-032

• Cadmiumin samples 033-IWTP360-005 033-IWTP360-011 033-IWTP360-018
033-IWTP360-006 033-IWTP360-002 033-IWTP360-021
033-IWTP360-007 033-IWTP360-004 033-IWTP360-022
033-IWTP360-008 033-IWTP360-015 033-IWTP360-034
033-IWTP360-009

• CobaltandLead in samples 033-IWTP360-006 033-IWTP360-008 033-IWTP360-011
033-IWTP360-007 033-1WTP360-009

• Copper in samples 033-IWTP360-005 033-IWTP360-009 033-IWTP360-001
033-IWTP360-006 033-IWTP360-011 033-IWTP360-003
033-IWTP360-007 033-IWTP360-031 033-IWTP360-004
033-IWTP360-008 033-IWTP360-032

• Iron insamples 033-1WTP360-008 033-IWTP360-031 033-IWTP360-032

• Mercuryin samples 033-IWTP360-005 033-IWTP360-009 033-IWTP360-001
033-1WTP360-006 033-IWTP360-011 033-IWTP360-003
033-IWTP360-007 033-IWTP360-031 033-IWTP360-004
033-IWTP360-008 033-IWTP360-032 033-IWTP360-018

• Nickel in samples 033-IWTP360-005 033-IWTP360-011 033-IWTP360-032
033-IWTP360-006 033-IWTP360-031

• Seleniuminsample 033-IWTP360-007

• Silver in samples 033-IWTP360-006 033-IWTP360-031 033-IWTP360-013
033-IWTP360-008 033-IWTP360-032

• Vanadiumin samples 033-IWTP360-005 033-IWTP360-009 033-IWTP360-031
033-IWTP360-007 033-IWTP360-011 033-IWTP360-032
033-IWTP360-008

• Zinc in samples 033-IWTP360-005 033-IWTP360-008 033-IWTP360-031
033-IWTP360-006 033-IWTP360-011 033-IWTP360-032

• Molybdenumin samples 033-IWTP360-005 033-IWTP360-031 033-IWTP360-013
033-IWTP360-006 033-IWTP360-032 033-IWTP360-015
033-IWTP360-011 033-IWTP360-002

Thefollowingmetalswere detectedin the associatedcalibrationandmethodblanksat the
concentrationsnotedbelow.

6
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Anal_t_.e. BlankID Concentration
Aluminum ICB/CCB 15.31ug/L
Antimony ICB/CCB 364 ug/L
Arsenic ICB/CCB -2.88ug/L
Barium ICB/CCB 5.09 ug/L
Cadmium ICB/CCB 1.17ug/L
Chromium ICB/CCB 0.45 ug/L
Cobalt ICB/CCB 1.86ug/L
Copper PBS 0.065mg/Kg
Copper PBW 3.6ug/L
Copper ICB/CCB 8.34 ug/L
Iron ICB/CCB 11.74ug/L
Lead ICB/CCB 1.98ug/L
Manganese PBS 0.022mg/Kg
Manganese ICB/CCB 2.70ug/L
Mercury PBS 0.0061mg/Kg
Mercury PBW 0.023ug/L
Mercury ICB/CCB 0.03ugiL
Nickel ICB/CCB 1.78ug/L
Selenium ICB/CCB -6.16ug/L
Silver PBS 0.036mg/Kg
Silver ICB/CCB 1.49 ug/L

Vanadium ICB/CCB 1.86ug/L
Zinc ICB/CCB 2.80 ug/L
Molybdenum ICB/CCB 2.83 ug/L

Detected results less than 5xthe maximumblankcontaminationwere qualified.

B. No field blank sampleswere identifiedin this SDG.

IV. Matrix Spike (MS)

A. The MS/MSDanalysiswas performedon samples033-IWTP360-001,033-IWTP360-019,and 033-
IWTP360-020anda non-clientsamplefor all metals.Percentrecoveries(%R)were withinthe 75-
125%QC limitsand the relativepercentdifferenceswere withinthe QC limitsof<20 forwaters
and <q5 for soils.

V. Matrix Duplicate (DUP)

A. TheDUP analysiswas performedon samples033-IWTP360-001,033-IWTP360-019,and033-
IWTP360-020and a non-clientsampleforall metals.Relativepercentdifferences(RPD)were
withinthe QC limitsof_20 for watersand<_35for soils.

_/2512004



VI. LaboratoryControlSample (LCS)

A. TheLCSQC sampleswereanalyzedasrequiredundertheTTEMISOW.Thepercentrecoveries
(%R)were within the QC limits.

VII. ICP SerialDilution

A. Samples033-IWTP360-019and 033-IWTP360-020*were used forthe ICP serialdilutionanalysis.

B. Due to ICP serialdilutionproblems,the followingdetectedresultsare qualified as estimated(Jh).

• Potassiumin samples 033-IWTP360-005 033-IWTP360-008 033-IWTP360-031
033-IWTP360-006 033-IWTP360-009 033-IWTP360-032

I 033-IWTP360-007 033-IWTP360-011

The percent differencebetweenthe originalsampleresult and the serialdilutionresultwas outside
the QC limitsof 10%for analyteconcentrationsgreaterthan 50xthe IDL as shownbelow.

SampleID Anal)Sf! OriginalConcentration 50xIDL %13
033-IWTP360-020* Potassium 4214.46ug/L 550 ug/L 12_5

VIH. Field Duplicate

A. No field duplicatesampleswere identifiedinthis SDG.

IX. OtherQualifications

A. The followingresultsare qualifiedas estimated(Jg).

• All metalsresultsabovethe IDL butbelow the RL.

Resultsabove the IDL but belowthe RL are consideredqualitativelyacceptablebut quantitatively
unreliabledue to uncertaintiesin the analyticalprecisionnearthe limitof detection.

AWO2.R_' 8 _If
5/25/2004



OVERALL ASSESSMENT OF DATA

I. Method Compliance andAdditionalComments

A. All analyseswere conducted'withinall specificationsof the requestedmethods.

II. Usability

Metals Analysis

A. No resultsfor metalsanalysis were rejected in this SDG.

B. Due to instrumentcalibration, calibrationand method blank contamination,and ICP serial
dilution problems in the metals analysis, severalsamples were qualifiedas estimated.The

_- findingswere as follows:

• Due to CRDL standardrecovery problems, Copperdetectedresultswere qualifiedas
estimated in nineteen samples.

• Due to method and calibrationblank problems,Aluminum,Arsenic,andVanadiumwere
qualified as nondetect in seven samples, Antimony and Molybdenum were qualified
nondetect in eight samples, Barium,Chromium,and Manganesewere qualified nondetect
in two samples, Cadmium was qualified as nondetect in thirteen samples, Cobalt,Lead,
Nickel, and Silverwere qualified as nondetect in five samples, Copper was qualified as
nondetect in eleven samples, Iron was qualified as nondeteet in three samples, Mercury
was qualified as nondetect in twelve samples, Seleniumwas qualified as nondetect in
one sample, and Zinc was qualified as nondetect in six samples.

• Due to ICP serialdilution%D problems, Potassiumdetectedresultswere qualifiedas
estimated in eight samples.

• All detectedresults reported above the IDL but belowthe RL were qualifiedas
estimated.

C. No samples were reextracted or reanalyzed for metalsanalysis in this SDG.

HI. The qualitycontrolcriteriareviewed,otherthan those discussedabove,were metand are
consideredacceptable.Sampleresultsthat were found to be estimated(J) are usablefor limited
purposesonly. Baseduponthe cursoryand full data validationall other resultsare considered
valid and usablefor allpurposes.

'_ AVP02.REP 9
5/2512004
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PERCENT MOISTURE ANALYSIS

Project : ALAMEDA DO 033 Page: 1
Laboratory : Applied Physics a Chemistry Laboratory Matrix : SOIL Date: 06/02/04

TtEMI Sample ID / Units 033-IWTP360-001 (%MST) 033-IWTP360-002 (%MST) 033-IWTP360-003 (%MST) 033-IWTP360-004 (%MST) 033-IWTP360-012 (%MST)

Sample Location IWTP360-DP01-S0-2 IWTP360-DP01-SO-8 IWTP360-DP02-SO-2 IWTP360-DP02-SO-8 IWTP360-VE01-SO-3

Sample Depth (ft) 1.50 - 2.00 4.50 - 5.00 !1.50 - 2.00 4.50 - 5.00 3.00 - 3.50

Date Sampled / SDG Number 03/03/04 AVP02 03/03/04 AVP02 !03/03/04 AVP02 03/03/04 AVP02 03/04/04 AVP02

Date Extracted / Analyzed 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04

Analyte Result Val Com Result Val Com Result Val Com Result Val Com Result Val Com

MOISTURE 10.7 10.9 7.8 12.5 7.0

Tt_MI Sample ID / Units 033-IWTP360-013 (%MST) 033-IWTP360-015 (%MST) 033-IWTP360-018 (%MST) 033-IWTP360-021 (%MST) 033-IWTP360-022 (%MST)

Sample Location IWTP360-VE01-SO-5 IWTP360-VE02-SO-3 IWTP360-VE03-SO-3 IWTP360-VE04-SO-3 IWTP360-VE04-SO-5

Sample Depth (ft) 4.00 - 4.50 3.00 - 3.50 2.00 - 2.50 3.00 - 3.50 4.00 - 4.50

Date Sampled / SDG Number 03/04/04 AVP02 03/04/04 AVP02 03/04/04 AVP02 03/04/04 AVP02 03/04/04 AVP02

Date Extracted / Analyzed 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04 03/10/04

Analyte Result Val Com Result Val Com Result Val Com Result Val Com Result Val Com

MOISTURE 10.8 6.2 7.9! 6.6 9.6

Validity (Val): Applicable Comments (Com):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern



PERCENT MOISTURE ANALYSIS
Project : ALAMEDA DO 033 Page: 2
Laboratory : Applied Physics & Chemistry Laboratory Matrix : SOIL Date: 06/02/04

TtEMISampleID / Units 033-IWTP360-034(%)

SampleLocation IWTP360-DP05~SO-2

SampleDepth (ft) 1.50 - 2.00

Date Sampled/ SDG Number 03/05/04 AVP02

Date Extracted/ Analyzed 04/01/04 04/01/04

Analyte Result Val Com

MOISTURE,PERCENT 6

Validlty(Val): ApplicableComments(Com):
U - Non-detected NA - Not Analyzed a - Surrogaterecoveryproblem g - Quantificationbelowreportinglimit
UJ - Non-detectedesti?_ated b - Blankcontaminationproblems h - Otherproblems,referto data validationnarrative
R - Rejected c - Matrixspikerecoveryproblems k - Holdingtime exceeded
J - Estimatedconcentration d - Duplicate(precision)problems p - >25%Dbetweencolumns

e - Internalstandardproblems y - Resemblesa fuel patternbut does not match the standard
f - Calibrationproblems z - Unknownpeaks,not a fuel pattern

Note :



METALS (TOTAL) ANALYSIS

Project : ALAMEDA DO 033 Page: 3
Laboratory : Applied Physics & Chemistry Laboratory Matrix : SOIL Date: 06/02/04

TtEMI Sample ID / units 033-IWTP360-001 CMG/KG) 033-IWTP360-002 (MG/KG) 033-1WTP360-003 (MG/KG) 033-IWTP360-004 (MG/KG) 033-IWTP360-012 (MG/KG)

Sample Location IWTP360-DP01-SO-2 IWTP360-DP01-SO-8 IWTP360-DP02-SO-2 IWTP360-DP02-SO-8 IWTP360-VE01-SO-3

Sample Depth (ft) 1.50 - 2.00 4.50 - 5.00 1.50 - 2.00 4.50 - 5.00 3.00 - 3.50

Date Sampled / SDG Number 03/03/04 AVP02 03/03/04 AVP02 03/03/04 AVP02 03/03/04 AVP02 03/04/04 AVP02

Analyte Result Val Com Result Val Com Result Val Com Result Val Com Result Val Com

ALDMIIqUM 5190 5340 4420 4310 4930
ANTIMONY 0.49 U 0.49!U 0.48 U 0.50 U 0.47 U
ARSENIC 1.7 UJ b 15.5 1.4 UJ b 1.2 UJ b 1.9 UJ b
BARIUM 48.4 92.4 38.4 52.1 52.8
BERYLLIUM 0.029 U 0.029 U 0.028 U 0.030 U 0.028 U
CADMIUM 0.054 U 0.24 UJ b 0.052 U 0.088 UJ b 18.9
CALCIUM 3000 i0000 5130 3020 4830
CHROMIUM 42.7 35.8 34.9 36.9 44.9
COBALT 5.7 10.2 5.1 5.1 5.9
COPPER 8.3 UJ b,f 56.6 J f 5.3 UJ b,f 6.9 UJ b,f 11.4 J f
IRON 10300 28800 8350 9110 8940
LEAD 5.0 215 2.6 4.8 25.8
MAGNESiq24 2550 3190 2380 2660 2490
MANGANESE 117 288 103 154 138
MERCURY 0.040 UJ b 0.Ii J g 0.025 UJ b 0.018 UJ b 0.058!J g
MOLYBDENUM 0.13 U 0.81 UJ b 0.12 U 0.13 U 0.12U
NICKEL 27.6 47.3 24.8 27.4 130
POTASSIUM 396 452 368 427 367
SELENIUM 0.58 U 0.58 U 0.56 U 0.59 U 0.56 U
SILVER 0.13 U 0.13 U 0.12 U 0.13 U 0.12 U
SODIUM 34 U 34 U 33 U 35 U 32 U
THALLIUM 0.43 U 0.43 U 0.41 U 0.43 U 0.41 U
VANADIUM 21.9 32.1 20.4 19.6 20.5
ZINC 21.6 I01 16.3 21.7 38.5

Validity (Val): Applicable Comments (Corn):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision)problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern



METALS (TOTAL) ANALYSIS

Project : ALAMEDA DO 033 Page: 4
Laboratory Applied Physics & Chemistry Laboratory Matrix : SOIL Date: 06/02/04

TtEMI Sample ID / Units 033-IWTP360-013 (MG/KG) 033-IWTP360-015 (MG/KG) 033-IWTP360-018 (MG/KG) 033-1WTP360-021 (MG/KG) 033-1WTP360-022 (MG/KG)

Sample Location IWTP360-VE0I-SO-5 IWTP360-VE02-S0-3 lWTP360-VE03-S0-3 IWTP360-VE04-S0-3 IWTP360-VE04-SO-5

Sample Depth (ft) 4.00 - 4.50 3.00 - 3.50 2.00 - 2.50 3.00 - 3.50 4.00 - 4.50

Date Sampled / SDG Number 03/04/04 AVP02 03/04/04 AVP02 03/04/04 AVP02 03/04/04 AVP02 03/04/04 AVP02

Analyte Result val Com Result Val Com Result Val Com Result Val Com Result Val Com

ALUMINUM 4930 4190 5430 5090 5620
ANTIMONY 0.49 U 0.47 U 0.48 U 0.47 U 0.49 U
ARSENIC 1.4 UJ b 3.4 3.8 2.3 UJ b 4.0
BARIUM 42.7 64.5 59.6 58.7 74.1
BERYLLIUM 0.029 U 0.028 U 0.028 U 0.028 U 0.029 U
CADMIUM 17.0 0.30 UJ b 0.096 UJ b 0.41 UJ b I.i UJ b
CALCIUM 15300 3570 5460 18200 26300
CHROMIUM 129 30.4 32.4 35.1 83.0
COBALT 5.5 5.5 5.7 5•2 5.6
COPPER 12.6 J f 22.0 J f 9.7 J f 10.6 J f 34.6 J
IRON 9260 13300 11200 9280 14900
LEAD 18.8 8.6 8.1 17.1 54.0
MAGNESIUM 2620 2500 2800 2720 3820
MANGANESE 121 137 149 127 192
MERCURY 0.060 J g 0.0034 U 0.040UJ b 0.059 J g 0.Ii
MOLYBDENUM 0.14 UJ b 0.38 UJ b 0.12 U 0.12 U 3.1
_ICKEL 184 28.0 26.0 24.I 34.5
POTASSIUM 381 440 436 468 476
SELENIUM 0.58 U 0.55 U 0.56 U 0.56 U 0.58 U
SILVER I.I UJ b 0.12 U 0.12 U 0.12 U 4.2
SODIUM 34 U 32 U 33 U 32 U 33 U
THALLIUM 0.43 U 0.40 U 0.41 U 0.41 U 0.42 U
VANADIUM 21.8 19.6 21.9 22.5 24.0
ZINC 30.7 27.1 27.3 25.7 73.3

Validity (Val): Applicable Comments (Com):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern



METALS (TOTAL) ANALYSIS
Project : ALAMEDA DO 033 Page: 5
Laboratory Applied Physics & Chemistry Laboratory Matrix : SOIL Date: 06/02/04

TtEMI Sample ID / Units 033-IWTP360-034 (MG/KG)

Sample Location IWTP360-DP05-SO-2

Sample Depth (£t) 1.50 - 2.00

Date Sampled / SDG Number 03/05/04 AVP02

Analyte Result Val Corn

ALUMINUM 4860
ANTIMONY 0.78 UJ b
ARSENIC 2.0 iUJ b
BARIUM 53.8
BERYLLIUM 0.028 U
CADMIUM O.22 UJ b
CALCIUM 5390
CHROMIUM 32.8
COBALT 5.5
COPPER II.8 J f
IRON 9380
LEAD 9.7
MAGNESIUM 2580
MANGANESE 120
MERCURY 0.047 J g
MOLYBDENUM 0.12 U
NICKEL 28.2
POTASSIUM 421
SELENIUM 0.55 U
SILVER 0.12 U
SODIUM 32 U
THALLIUM 0.40 U
VANADIUM 21.5
ZINC 26.4

Validity (Val): Applicable Comments (Com):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern



METALS (TOTAL) ANALYSIS
Project : ALAMEDA DO 033 Page: 6
Laboratory : Applied Physics & Chemistry Laboratory Matrix : WATER Date: 06/02/04

TtEMI Sample ID / Units 033-IWTP360-005 (UG/L) 033-IWTP360-006 (UG/L) 033-IWTP360-007 (UG/L) 033-IWTP360-008 (UG/L) 033-IWTP360-009 (UG/L)

Sample Location IWTP360-DP02-GW-7 IWTP360-DP02-GW~12 IWTP360-DP03-GW-7 IWTP360-DP03-GW-12 IWTP360-DP04 -GW-7

Sample Depth (ft) 4.50 - 4.50 ii.00 - ii.00 5.50 - 5.50 10.50 - 10.50 6.00 - 6.00

Date Sampled / SnG Number 03/04/04 AVP02 03/04/04 AVP02 03/03/04 AVP02 03/03/04 AVP02 03/03/04 AVP02

Analyte Result Val Com Result Val Com Result Val Ccm Result Val Com Result Val Com

ALUMINUM 36.1 UJ b 23.7 UJ b 3150 24.9 UJ b 23.2 UJ b
ANTIMONY 5.0 UJ b 3.5 UJ b 6.6 UJ b 3.0 UJ b 6.8 UJ b
ARSENIC 2.3 U 31.9 2.3 U 20.4 41.1
BAR17JM 74.2 128 58.7 124 194
BERYLLIUM 0.13 U 0.13 U 0,13U 0.13 0.13 U
CADMIUM 0.38 UJ b 0.41 UJ b 0.63UJ b 1.4 UJ b 0.42 UJ b
CALCIUM 90800 82900 66700 56800 93300
CHROMIUM 4.1 J g 2.3 J g 35.6 3.5 J g 2.5 J g
COBALT 0.27 U 0.64 UJ b 2.8 UJ b 1.6 UJ b 2.5 UJ ib
COPPER 14.0 UJ b,f 4.9 UJ b,f 18.3UJ b,f 16.2 UJ b,f 8.8 UJ b,f
IRON 83.7 1680 3980 54.1 UJ b 2620
LEAD 1.2 U 1.4 UJ b 3.5 UJ b 5.9 UJ b 1.7 UJ b
iMAGNESIUM 18300 22000 17800 12400 29100
MANGANESE 82.6 2070 83.6 338 504
MERCURY 0.050 UJ b 0.060 UJ b 0.042 UJ b 0.046 UJ b 0.046 UJ b
MOLYBD_qUM 10.9 UJ b 12.3 UJ b 22.3 42.0 21.5
INICKEL 4.3 UJ b 4.1 uJ b 15.9 13.8 17.8
POTASSIqP_ 9530 J h 9960 J h 1890 J h 5210 J h 11200 J h
_ELENIUM 2.6 U 2.6 U 3.2 UJ b 2.6 U 2.6 U
SILVER 0.56 U 1.2 UJ b 0.56 U 1.0 UJ b 0.56 U
SODIUM 30300 89100 63000 89800 94200
THALLIUM 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
VANADIUM 5.6 UJ b 0.74 J g 11.5iUJ b 5.1 UJ b 2.1 UJ b
ZINC 9.9 UJ b 9.4 UJ b 26.1 10.9 UJ b 31.0

Validity (Val): Applicable Comments (Corn):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - unknown peaks, not a fuel pattern



METALS (TOTAL) ANALYSIS

Project : ALAMEDA DO 033 Page: 7
Laboratory : Applied Physics & Chemistry Laboratory Matrix : WATER Date: 06/02/04

TtEMI Sample ID / Units 033-IWTP360-011 (UG/L) 033-IWTP360-031 (UG/L) 033-1WTP360-032 (UG/L)

ISample Location IWTP360-DP04-GW-7DUP SOURCE BLANK EQUIPMENT RINSATE

Sample Depth (ft) 6.00 - 6.00 0.00 - 0.00 0.00 - 0.00

IDate Sampled / SDG Number 03/03/04 AVP02 03/04/04 AVP02 03/04/04 AVI_02

Analyte Result Val Com Result Val Com Result Val Com

ALUMINUM 20.4!UJ b 24.3 UJ b 16.4UJ b
ANTIMONY 4.8 UJ b 2.2 U 2.8 UJ b
ARSENIC 39.8 2.3 U 2.3 U
BARIUM 194 17.2 UJ b 16.8UJ b
BERYLLIUM 0.13 U 0.13 U 0.13U
CADMIUM 0.36 UJ b 0.23 U 0.23U
CALCIUM 92500 8200 7920
CHROMIq_M 2.8 J g 0.42 UJ b 0.99UJ b
COBALT 1.8 UJ b 0.27 U 0.27U
COPPER 8.2_UJ b,f 10[UJ b,f 10.7UJ b,f
IRON 1610 46.3 UJ b 58.6UJ !b
LEAD 2.0 UJ b 1.2 U 1.2 U
MAGNESIUM 30800 1960 1850
MANGANESE 371 3.8 iUJ b 6.6 UJ b
MERCURY 0.048 UJ b 0.042 UJ b 0.069UJ b
MOLYBDENUM 10.6 UJ b 1.2 UJ b 1.9 UJ b
NICKEL 6.3 UJ b 0.52 UJ b 0.68UJ b
POTASSIqg_ 11600 J h 622 J h 573 J h
SELENIUM 2.6 U 2.6 U 2.6 U
SILVER 0.56 U 0.65 UJ Ib 1.2 UJ b
SODIUM 97400 7650 7310
THALLIUM 1.9 U 1.91U 1.9 U
VANA ILIM 2.0 UJ b 0.44 UJ b 0.50UJ b
ZINC 8.1 UJ b 8.0 UJ b 10.7UJ b

Validity (Val): Applicable Comments (Com):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern
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DATA VALIDATIONREPORT
TechnicalReviewer's QC Checklist

SDG Number: /_ _ _

Copies of chain-of-custodies are present for all samples in the sample deliverygroup (SDG).

All samples in the SDG are listedin the analytical summarytable and all the requested analyses
are accurately tabulated.

_/" All QC samples are identified on the tables such as equipment rinsates, field blanks, trip blanks,
MS/MSD, and field duplicates.

Analytical result sheets or electronic deliverabledata results are presentfor all samples and
analyses identifiedon the analyticalsummarytable.

I_ Each analytical result with a qualifier has a commentcode associated with it.

The MS/MSD and field duplicate samplesthat are discussed in the narrative matchthose
identified on the analytical summarytable.

Dilutions have been discussed in the narrativefor all samples with elevated reporting limits.

[3/ The OverallAssessment in each sectionis thorough and mentions all issues wherea problem
arose. Field QC samples such as equipment rinsates, field blanks, and trip blanksare also

! discussed. __

All qualifiers on the data tables are accountedfor in the narrative.

[]

PROGRESS CHECKLIST i

_" TechnicalReview Completed

• // Review Comments Incorporated

[] Missing items needed for completeness:

_// Ready for binding and doctrack!
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DATA VALIDATION REPORT ADDENDUM
MODIFICATION TO THE REPORT

AVP03

Prepared by: JohnSwanson,TetraTech EM,Inc.

Date: 6/3104

Site Name/Job Number: Alameda/G9016.033.05.02

Laboratory: Applied Physics and ChemistryLaboratory(APCL), Chino,
California

Data Validation Firm: LaboratoryData Consultants,Inc.

There were no modificationsto the validation report.

W

1
6/3/2004
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DATA VALIDATION REPORT

Site: NAS Alameda Point

Contract Task Order (CTO) No.: G91060330502

Laboratory: Applied P & Ch Laboratory

Data Reviewer: Richard Amano, Stacey Swenson, Ming Hwang, and Steve Ziliak.

Firm/Proj. No: Laboratory Data Consultants, Inc./11991C

Review Date: May 24, 2004

Sample Delivery Group (SDG) No.: AVP03

Sample Nos.: 033-IWTP360-024 033-IWTP360-014MSD 033-IWTP360-024DUP
033-IWTP360-024MS

* Full Validation Sample

Matrix: Soil and Water

CollectionDate(s): March5, 2004

: Thedatawerequalifiedaccordingto theU.S. EnvironmentalProtectionAgency(EPA)documents"USEPA !
ContractLaboratoryProgramNationalFunctionalGuidelinesForInorganicDataReview"(February1994).
In addition,the TetraTechEMI,Inc.documents"DataValidationGuidelinesforCLPInorganicAnalyses"

(March1997),andthe documententitled"PRCComprehensiveLong-termEnvironmentalActionNavy II
AnalyticalServicesStatementof Work"(September1998)wereusedalongwith otherspecifiedcriteriain
EPAmethods.Datavalidationrequirementsare presentedbelow.

thatall datavalidationcriteriaoutlinedinthe abovereferenceddocumentswereassessed,andany
datawere inaccordancewith thosedocuments.

/f
i/Certifiedby

AVP03.REP 1
$12512004



DATA VALIDATION REQUIREMENTS

Fullvalidationincludesall parameterslistedbelow. Cursoryvalidationparametersare indicatedby an
asterisk(*).

CLP OrganicParameters CLPInorganicParameters

* Holdingtimes * Holdingtimes
GC/MS instrumentperformancecheck * Initialand continuingcalibrations

* Initial and continuingcalibrations * Blanks
* Blanks * Matrixspike
* Surrogaterecovery * Laboratorycontrolsampleor blank

:- * Matrix spike/matrixspikeduplicate spike
* Laboratorycontrolsampleor blankspike * Field duplicates
* Field duplicates * Matrixduplicates
* Internalstandardperformance ICP interferencechecksample

Targetcompoundidentification GFAA quality control
Tentativelyidentifiedcompounds * ICP serialdilution
Compoundquantitation Sampleresult verification
Reporteddetectionlimits Analytequantitation
Systemperformance Reporteddetectionlimits

* Overallassessmentof data for the SDG * Overallassessmentof data for the SDG

, !

Non-CLPOrganicandInorganicParameters

* Methodcompliance
* Holdingtimes
* Initialand continuingcalibrations

* Blanks

* Matrixspike/matrixspike duplicate
* Laboratorycontrolsampleor blank spike
* Field duplicates
* Matrixduplicates
* Surrogaterecovery i

Analytequantitation
Reporteddetectionlimits [

* Overallassessmentof data for the SDG 1
i

AVP03.REP 2
5/25/2004



DATA VALIDATIONQUALIFIERSANDCODES

DataValidationQualifiers

UJ Estimatednondeteetedresult

J Estimateddetectedresult

R Rejectedresult

NJ TentativelyIdentifiedCompound(TIC)

DataValidationQualifierCodes

a Surrogaterecoveryexceedance

b Laboratorymethodblankand commonblankcontamination,Field blankcontamination

e Matrix spike/Matrixspikeduplicatesrecoveryexceedance

d Duplicateprecisionexceedance

e Internal standardexceedance

f Calibrationexceedance

g Quantificationbelow reportinglimit

h Other qualifications

AVPO3.1_P 3
5/25/2004



TABLE 1
SAMPLE CROSS REFERENCE TABLE
SAMPLE DELIVERY GROUP AVP03

Analyses
M
E
T
A
L

Date S

SampleID Matrix Collected QualityCon_olID ValidationCriteria*
033-IWTP360-024 Soil 3/5/04 MS/MSD/DUP X

* = Cursoryvalidationperformedonall samples MS/MSD ffiMatrixSpike/MatrixSpikeDuplicate DUP ffiMatrixduplicate
*** = FuUreviewperformedonindicatedparametersonly ** = MS/MSD/DUPperformedonindicat_ parametersonly

AVP03.PEP 4
5/25/2004



DATA ASSESSMENT

METALSANALYSIS(EPASW 846 Methods6010B and7000)

I. HoldingTimes

A. The 6 month and28 dayholdingtime requirementswere met for TALMetalsandMercury,respectively.

H. Calibrations

A. All instrumentswere calibrateddailyandthe propernumberof standardswere usedin
accordancewith the SW 846methods.

! i

B. All initial and continuing calibrationverifications(ICV and CCV) recoveries were within the 90-
110%QC Limits (80-120% for Mercury).CRDL Standardsfor ICP and AA were analyzedwith
each analytical run and recoveries were within the >75% QC limitswith the exception listed
below.

C. Due to calibrationproblems, the following detectedresultsareestimated(fit').

* Arsenic insamples 033-IWTP360-024

The CRDL (3/30/04 10:45)percentrecoveryforArsenicwas 125.8%,outsidethe controllimitsof
75-125%. p

The CRDL (3/30/04 10:45)percentrecoveryfor Seleniumwas 125.5%,outside the controllimitsof
75-125%.Although the percent recovery demonstratesa high bias, the associatedsampleresults
were nondeteetedandtherefore were not qualified.

D. The InterelementCorrectionFactor0EC) was performedannuallyandthe InstrumentDetection
Limit (IDL)andLinearRangeAnalysis(LRA)were analyzedquarterly.

Eli. Blank Contamination

A. Due to calibrationand methodblankcontamination,the followingresultsare considerednondetected(U/b).

*,Arsenic and Molybdenumin sample 033-IWTP360-024

The followingmetalswere detected in the associatedcalibrationand methodblanksat the
concentrationsnotedbelow.

Blank ID Concentration
Arsenic ICB/CCB 3.47ug/L
Molybdenum ICB/CCB 1.24ug/L

Detectedresults less than 5xthe maximumblank contaminationwere qualified.

AVP03.REP 5
512512004



B. No fieldblanksampleswere identifiedin this SDG.

IV. MatrixSpike (MS)

A. TheMS/MSDanalysiswasperformedon sample033-IWTP360-024anda non-clientsampleforall
metals.Percentrecoveries(%R)were withinthe75-125%QClimitsandtherelativepercent
differenceswerewithinthe QC limitsof<_35forsoils.

V. Matrix Duplicate (DUP)

A. The DUP analysis was performed on sample 033-IWTP360-024 and a non-client sample forall
metals. Relative percentdifferences (RPD) were within the QC limits of<35 for soils.

VI. Laboratory Control Sample (LCS)

A. The LCS QC samples were analyzed as requiredunderthe TTEMI SOW. The percent recoveries
(°AR)were within the QC limits.

VII. ICP Serial Dilution

A. Sample 033-IWTP360-024 was used for the ICP serial dilution analysis.

B. Due to ICP serial dilution problems, the following detected results are qualified as estimated (Jh). !

• Copper in sample 033-IWTP360-024

The percent difference between the original sample result and the serial dilution result was outside
the QC limits of 10% for analyte concentrations greater than 50x the IDL as shown below.

Sample ID Anal2a__ Original Concentration 50x IDL %13
033-IWTP360-024 Copper 221.42 ug/L 50.0 ug/L 10.6

VIII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results arequalified as estimated (JR).

• All metals results above the IDL but below the RL.

AVP03. REP 6
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Resultsabove the IDL but belowthe RLare consideredqualitativelyacceptablebut quantitatively
unreliabledue to uncertaintiesin the analyticalprecisionnearthe limitof detection.

AVP03.REP 7
5/25/2004



OVERALL ASSESSMENT OF DATA

I. Method Compliance and Additional Comments

A. All analyses were conducted within all specifications of the requested methods.

H. Usability

Metals Analysis

A. No results for metals analysis were rejected in this SDG.

B. Due to instrument calibration, calibration and method blank contamination, and ICP serial
dilution problems in the metals analysis, several samples were qualified as estimated. The
findings were as follows:

• Due to CRDL standard recovery problems, Arsenic detected results were qualified as
estimated in one sample.

. Due to method and calibration blank problems, Arsenic and Molybdenum were
qualified nondetect in one sample.

• Due to ICP serial dilution %D problems, Copper detected results were qualified as
estimated in one sample.

• All detected results reported above the IDL but below the RL were qualified as
estimated.

C. No samples were reextracted or reanalyzed for metals analysis in this SDG.

HI. The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were found to be estimated (J) are usable for limited
purposes only. Based upon the cursory and full data validation all other results are considered
valid and usable for all purposes.

5/25/2004
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PERCENT MOISTUREANALYSIS
Project : ALAMEDA DO 033 Page: 1
Laboratory Applied Physics & Chemistry Laboratory Matrix : SOIL Date: 06/03/04

TtEMI Sample ID / Units 033-IWTP360-024 (%MST)

Sample Location IWTP360-VE05-SO-3

Sample Depth (ft) 2.50 - 3.00

Date Sampled / SDG Number 03/05/04 AVP03

Date Extracted / Analyzed 03/25/04 03/25/04

Analyte Result Val Com

MOISTURE 10.5

Validity (Val): Applicable Comments (Com):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
uJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problsms y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern

Note :



METALS (TOTAL) ANALYSIS

Project : ALAMEDA DO 033 Page: 2
Laboratory : Applied Physics & Chemistry Laboratory Matrix : SOIL Date: 06/03/04

TtEMI Sample ID / Units 033-IWTP360-024 (MG/KG)

Sample Location IWTP360-VE05-S0-3

Sample Depth (ft) 2.50 - 3.00

Date Sampled / SDG Number 03/05/04 AVP03

Analyte Result Val Com

IALUMINUM 3390
ANTIMONY 0.12 0
ARSENIC 0.35 UJ b
BARIUM 35.5
BERYLLIUM 0.0073 U
CADMIUM 9.2
CALCIUM 3190
CHROMIUM 205
COBALT 4.4
COPPER 12.4 J h
IRON 6860
LEAD 17.5
MAGNESIUM 1880
MANGANESE 89.7
MERCURY 0.13 J g
MOLYBDENUM 0.20 UJ b
NICKEL 155
POTASSIUM 317
SELENIUM 0.15 U
SILVER i.I
SODIUM 8.4 U
THALLIUM 0.ii U
VANADIUM 17.2
ZINC 21.4

Validity (Val): Applicable Comments (Com):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - _25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern
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Curtis&Tompkins, Ltd. CHAIN OF CUSTODY Page---__ of _
AnalyticalLaboratorySince1878

2323 FifthStreet Analysis
Berkeley,CA 94710

(510)486-0900 Phone O & T LOGIN #: _"3CI O _'_

Sampler:

Project No.: ReportTo: '_'0_]_ 5WA_q'_0/0

Project Name: Company:-_ _C_

Project P.O.: Telephone: ql _;) =:6_ 5 L_-

TurnaroundTime: Fax:

Lab SamplingDate ._ _ # of -- 0 _ uJNo. Sample ID. Time _ _ _ ,, I
_: Containers -r- _. :z: --_

_,._.(._21 _f q_'_) I'--IYes [--]No [-'IN/A DATE/TIME DATE/TIME

SIGNATURE



DATA VALIDATIONREPORT
TechnicalReviewer's QC Checklist

SDG Number: _! (/8 _

_/_ Copies of chain-of-custodiesare present for all samplesin the sample delivery group (SDG).

All samples in the SDG are listed in the analytical summarytable and all the requested analyses
are accurately tabulated.

All QC samples are identified on the tables suchas equipment rinsates, field blanks, trip blanks,
MS/MSD, and field duplicates.

Analytical result sheets or electronic deliverabledata results are present for all samples and
analyses identified on the analytical summarytable.

_'/ Each analytical result with a qualifier has a commentcode associated with it.

_// The MS/MSDand field duplicate samples that are discussedin the narrative matchthose
identified on the analytical summarytable.

Dilutions have been discussed in the'narrativefor all samples with elevated reporting limits.

[_ The Overall Assessmentin each section is thoroughand mentions all issues where a problem
_P' arose. Field QC samplessuch as equipmentrinsates, field blanks, and trip blanks are also

discussed.

_/ All qualifiers on the data tables are accountedfor in the narrative.

[]

PROGRESS CHECKLIST

El/'/ Technical Review Completed

_" Review Comments Incorporated

[] Missing items needed for completeness:

Ready for binding and doctrack!

" dvtrchk.plt /_/_/K_/I_'€'_'/ _--_ -- _2_g'/
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_' DATA VALIDATION REPORT ADDENDUM
MODIFICATION TO THE REPORT

ABT01

Prepared by: John Swanson, Tetra Tech EM, Inc.

Date: 6/1/04

Site Name/Job Number: Alameda/G9016.033.05.02

Laboratory: Curtis & Tompkins,Ltd., Berkeley,California

Data Validation Firm: LaboratoryData Consultants,Inc.

General Comments

1. The results provided by the laboratory in the electronicdatabase format for soil samples were
reportedon a wet-weight basis. Results for the soil samples on a dry-weight basis were
calculated and saved to the Tetra Tech EM Inc. database.

There were no other modifications to the validation report.

: i

I

1
6/1/2004
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DATA VALIDATION REPORT

Site: NASAlamedaPoint

ContractTask Order (CTO) No.: G91060330502

Laboratory: Curtis& Tompkins,Ltd.

DataReviewer: RichardAmano,StaceySwenson,Ming Hwang,and SteveZiliak.

Firm/Proj.No: LaboratoryDataConsultants,Inc./11992A

ReviewDate: May 25,2004

SampleDeliveryGroup (SDG)No.: ABT01

SampleNos.: 033-IWTP360-003 033-IWTP360-013 033-IWTP360-022
033-1WTP360-004 033-IWTP360-015 033-IWTP360-031MS
033-IWTP360-031 033-IWTP360-006 033-IWTP360-031MSD
033-IWTP360-032 033-IWTP360-018 033-IWTP360-004MS
033-IWTP360-012 033-IWTP360-021 033-IWTP360-004MSD
033-IWTP360-005

* Full ValidationSample

Matrix: Soiland Water

CollectionDate(s): March3 throughMarch 4, 2004

The datawere qualifiedaccordingto the U.S. EnvironmentalProtectionAgency(EPA) documents"USEPA
ContractLaboratoryProgramNationalFunctionalGuidelinesFor InorganicDataReview"(February 1994).
In addition,the Tetra Teeh E/VII,Inc.documents"DataValidationGuidelinesfor CLPInorganicAnalyses,"
"DataValidationGuidelinesforNon-CLPInorganicandPhysicalAnalyses"(March 1997),and the
documententitled"PRC ComprehensiveLong-termEnvironmentalActionNavy II AnalyticalServices
Statementof Work" (September1998)were used alongwith other specifiedcriteria in EPAmethods. Data
validationrequirementsare presentedbelow.

I certifythat alldata val: criteriaoutlinedin the abovereferenceddocumentswere assessed,andany
data were in accordancewith those documents.

ABTO I.REP 1
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DATAVALIDATIONREQUIREMENTS

Fullvalidationincludesall parameterslistedbelow. Cursoryvalidationparametersare indicatedby an
asterisk(*).

CLPOrganicParameters CLPInorganicParameters

* Holdingtimes * Holdingtimes
GC/MS instrumentperformancecheek * Initialand continuingcalibrations

* Initialand continuingcalibrations * Blanks
* Blanks * Matrixspike
* Surrogaterecovery * Laboratorycontrol sampleor blank F
* Matrixspike/matrixspike duplicate spike i
* Laboratorycontrol sampleor blank spike * Field duplicates
* Field duplicates * Matrixduplicates
* Internalstandardperformance ICP interferencechecksample

Targetcompound identification GFAAqualitycontrol
Tentatively identified eornpounds * ICP serial dilution

Compoundquantitation Sampleresult verification
Reporteddetection limits Analyte quantitation
Systemperformance Reported detectionlimits

* Overallassessmentof data for the SDG * Overallassessmentof data for the SDG

Non-CLPOrganicand Inorgan!eParameters

* Methodcompliance
* Holdingtimes
* Initialand continuingcalibrations
* Blanks
* Matrixspike/matrixspike duplicate
* Laboratorycontrol sampleor blank spike
* Field duplicates
* Matrixduplicates
* Surrogaterecovery

Analytequantitation
Reporteddetectionlimits

* Overallassessmentof data for the SDG

ABT01.REP 2
5/25/2004



DATAVALIDATIONQUALIFIERSAND CODES

DataValidationQualifiers

UJ Estimatednondetectedresult

J Estimateddetectedresult

R Rejectedresult

NJ TentativelyIdentifiedCompound(TIC)

DataValidationQualifierCodes

a Surrogaterecoveryexceedance

b Laboratorymethodblankand commonblank contamination,Fieldblank contamination

e Matrixspike/Matrixspikeduplicatesrecoveryexceedance

d Duplicateprecision exceedance

e Internalstandardexceedance

f Calibrationexceedance

g Quantificationbelowreportinglimit

h Otherqualifications

ABT01.REP 3
5/25/2004



TABLE 1
SAMPLE CROSS REFERENCE TABLE
SAMPLE DELIVERY GROUP ABT01

C
R
V
I

SampleID Malrix DateCollected QualityControlID ValidationCriteria*
033-IWTP360-003 Soil 3/3/04 X
033-1WTF360-004 Soil 3/3104 MS/MSD X
033-IWTP360-031 Water 3/4/04 MS/MSD _,6oh_ _9,L/:itO/€' X
033-IWTP360-032 Water 314/04 1_a?uJ_,,lff_AlT"_171(_/q7"_ _ - X
033qwrP360-012 Soil 3/4/04 x
033-1WTP360-005 Water 3/4/04 ,_ X
033-1WTP360-013 Soil 3/4/04 , (=,--/_O' / X
033-IWTP360-015 Soil 3/4/04 /_ X

()33-IWTP360-006 Water 3/4/04 (/ X
033-IWTP360-018 Soil 3/4/04 X
033-IWTP360-021 Soil 3/4/04 X
033-IWTP360-022 Soil 3/4/04 X

* ffiCursoryvalidationperformedonall samples MS/MSD = MatrixSpikeiMallixSpikeDuplicate DUP = Matrixduplicate
*** = Fullreviewperformedonindicatedparametersonly ** = MS/MSD/DUPperformedonindicatedparametersonly
CRVI = HcxavalentChromium

ABT01.REP 4
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_F' DATA ASSESSMENT

NON-CLPINORGANICANDPHYSICALANALYSIS

Thefollowingnon-CLP inorganicandphysicalparameterwas analyzedfor:HexavalentChromium(CRVI).

I. HoldingTimes

A. The 24 hour analysisholding timerequirementfor watersandthe 30 day extractionand7 day
analysisholdingtimesforsoils forCRVIweremet.

H. Calibrations

A. All instruments were calibrateddaily and the propernumberof standardswere used as requiredby
the method.

B. All Initial and Continuing calibration verification were performed at the properfrequency all QC
limits were met.

I11. Blank Contamination

A. No contaminantconcentrationswere found in the methodblanks.No fieldblankswere identifiedin
this SDG.

IV. Matrix Spike (MS)

A. The MS/MSD analysis was performed on samples 033-IWTP360-031 and 033-IWTP360-004.
Percent recoveries (eAR) were within the QC limits and relative percent differences (RPD) were
within the <20% QC limits for inorganic analyses and the <10% QC limits for physical analyses.

V. Matrix Duplicate (DUP)

A. The DUP analysis was not performed for this SDG. Although this is a protocol violation, the associated
MS/MSD relative percent differences (RPD) were within the QC limits and no datawas qualified.

VI. Laboratory Control Sample (LCS)

A. The LCS QC samples were analyzed as required under the TTEMI SOW. The percent recoveries
(%R) were within the QC limits.

AB'I01.REP 5
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VII. Field Duplicate

A. No fieldduplicate sampleswere identifiedin this SDG.

VI/I. Other Qualifications

A. No results were reportedbelowthe RL.

5/25/2004



OVERALLASSESSMENTOF DATA

I. MethodComplianceandAdditionalComments

A. All analyseswereconductedwithinall specificationsof the requestedmethodswiththe exceptions
listedbelow.

• Forthe non-CLPinorganicand physicalanalysis,theDUPanalysiswas notperformedfor
this SDG.Althoughthis is a protocolviolation,the associatedMS/MSDrelativepercent
differences(RPDs)were withinthe QC limitsandno datawas qualified.

II. Usability

i Non-CLPInorganic and Physical Analys!s

A. No resultsfor non-CLPinorganicand physicalanalysiswererejectedin this SDG.

B. No samples were reextractedor reanalyzedfor non-CLPinorganicand physical analysis in this SDG.

m. The qualitycontrolcriteriareviewed,otherthanthose discussedabove,weremet andare
consideredacceptable.Basedupon the cursoryand fulldata validationall other resultsare
consideredvalid andusable forall purposes.

ABT01.REP 7
512512004
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HEXAVALENT CHROMIUM ANALYSIS

Project : ALAMEDA DO 033 Page: 1
Laboratory : Curtis and Tompkins Ltd. Matrix : SOIL Date : 06/01/04

Tt_MZ Sample ID / Units 033-TWTP360-003 (MG/KG) 033~IWTP360-004 (HG/KG) 033-IWTP360-012 (MG/KG) 033-IWTP360-013 (MG/KG) 033-IWTP360-015 (MG/KG)

Sample Location IWTP360-DP02-SO-2 IWTP360-DP02-S0-8 IWTP360-VE01-SO-3 IWTP360-VE01-SO-5 IWTP360-VE02-S0-3

Sample Depth (ft) 1.50 - 2,00 4.50 - 5.00 3.00 - 3.50 4,00 - 4.50 3.00 - 3.50

Date Sampled / SDG Number 03/03/04 ABT01 03/03/04 ABT01 03/04/04 ABT01 03/04/04 ABT01 03/04/04 ABT01

Date Extracted / Analyzed 03/09/04 03/09/04 03/09/04 03/09/04 03/09/04 03/09/04 03/09/04 03/09/04 03/09/04 03/09/04

Analyte Result Val Com Result Val Com Result Val Com Result Val Com Result Val Com

HEXAVALENT CHROMIL94 0.06 U 0.06 U 0.09 0.39 0.06 !U

TtEMISampleID / Units 033-1WTP360-018(MG/KG) 033-IWTP360-021(MG/KG) 033-1WTP360-022(MG/KG)

SampleLocation IWTP360-VE03-SO-3 IWTP360-VE04-S0-3 IWTP360-VE04-SO-5

SampleDepth (£t) 2.00 - 2.50 3.00 - 3.50 4.00 - 4.50

Date Sampled/ SDG Number 103/04/04 ABT01 03/04/04 ABT01 03/04/04 ABT01

Date Extracted/ Analyzed 03/09/04 03/09/04 03/09/04 03/09/04 03/09/04 03/09/04

Analyte Result Val Com Result Val Com Result Val Com

HEXAVALENTCHROMIUM 0.06U 0.06 1.0

Validity(Val): ApplicableComments(Corn):
U - Non-detected NA - Not Analyzed a - Surrogaterecovel_iproblem g - Quantificationbelowreportinglimit
UJ - Non-detectedestimated b - Blankcontaminationproblems h - otherproblems,referto data validationnarrative
R - Rejected c - Matrixspikerecoveryproblems k _ Holdingtimeexceeded
J - Estimatedconcentration d - Duplicate(precision)problems p - >25%Dbetweencolumns

e - Internalstandardproblems y - Resemblesa fuel patternbut does not matchthe standard
f - Calibrationproblems z - Unknownpeaks,not a fuel pattern



( ( (
PERCENT MOISTURE FOR OTHER RESULTS ANALYSIS

Project : ALAMEDA DO 033 Page: 2
Laboratory : Curtis and Tompkins Ltd. Matrix : SOIL Date: 06/01/04

Tt_MI Sample ID / Units 1033-TWTP360-003 (%) 033-IWTP360-004 (%) 033-IWTP360-012 (%) 033-IWTP360-013 (%) 033-IWTP360-015 (%)

Sample Location IWTP360-DP02-SO-2 IW-fP360-DPG2-SO-8 IWTP360-VE01-SO-3 17_I_P360-VE01-SO-5 IWTP360-VE02-S0-3

Sample Depth (ft) 1.50 - 2.00 4.50 - 5.00 3.00 - 3.50 4.00 - 4.50 3.00 - 3.50

Date Sampled / SDG Number 03/03/04 ABT01 03/03/04 ABT01 03/04/04 ABT01 03/04/04 ABT01 03/04/04 ABT01

Date Extracted / Analyzed 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04

Analyte Result Val Com Result Val Com Result Val Com Result Val Com ReSult Val Com

MOISTURE, PERCENT 23 13 8 i0 6

TtEMI Sample ID / Units )33-1WTP360-018 (%) 033-1WTP360-021 (%) 033-IWTP360-022 (%)

!Sample Location IWTP360-VE03-SO-3 IWTP360-V_04-S0-3 IWTP360-V]_04~S0-5

ISample Depth (ft) 2.00 -2.50 3.00 - 3.50 4.00 - 4.50

IDate Sampled / SDG Number 03/04/04 ABT01 03/04/04 ABT0i 03/04/04 ABT01

Date Extracted / Analyzed 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04

Analyte Result Val Com Result Val Com Result Val Com

MOISTURE, PERCENT 7 8

Validity (Val): Applicable Comments (Corn):
U - Non-detected NA - Not A_alyzed a - Surrogate recovery problem g - Qu_uitificationbelow reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fue! pattern



HEXAVALENTCHROMIL_ANALYSIS
Project : ALAMEDADO 033 Page: 3
Laboratory: Curtisand TompkinsLtd. Matrix : WATER Date: 06/01/04

Tt_MISampleID / Units 033-IWTP360-005(MG/L) 033-IWTP360-006(MG/L) 033-1WTP360-031(MG/L) 033-IWTP360-032(MG/L)

SampleLocation IWTP360-DPO2-GW-7 IWTP360-DP02-GW-12 SOURCEBLANK EQUIPMENTRINSATE

SampleDepth (ft) 4.50 - 4.50 ii.00 - ii.00 0.00 _ 0.00 0.00 - 0.00

Date Sampled/ SDGNumber 03/04/04 ABT01 03/04/04 ABT01 03/04/04 ABT01 03/04/04 ABT01

Date Extracted/ Analyzed 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04

Analyte Result Val Com Result Val Com Result Val Com Result Val Com

HEXAVALENTCHROMIUM 0.011U 0.01:U 0.01U 0.01 U

Validity(Val): ApplicableComments(Co[,):
U - Non-detected NA - Not Analyzed a - Surrogaterecoveryproblem g - Quantificationbelowreportinglimit
UJ - Non-detectedestimated b - Blankcontaminationproblems h - Otherproblems,referto datavalidationnarrative
R - Rejected c - Matrixspikerecoveryproblems k - Holdingtime exceeded
J - Estimatedconcentration d - Duplicate(precision)problems p - >25%Dbetweencolumns

e - Internalstandardproblems y - Resemblesa fuelpatternbut does not match the standard
f - Calibrationproblems z - Unknownpeaks,not a fuelpattern

Note :
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_F' DATA VALIDATION REPORT
TechnicalReviewer's QC Checklist

SDG Number: /_-_'_ _ /

Copies of chain-of-custodiesare present for all samples in the sample delivery group (SDG).

All samples in the SDGare listed in the analytical summarytable and all the requested analyses
are accurately tabulated.

All QC samples are identified on the tables such as equipment rinsates, field blanks, trip blanks,
MS/MSD, and field duplicates.

_/ Analytical result sheets or electronic deliverable data resultsare present for all samples and
analyses identified on the analytical summarytable.

_/_ Each analytical result with a qualifier has a comment code associated with it.

The MS/MSD and field duplicate samples that are discussed in the narrative match those
identifiedon theanalytical summarytable.

Dilutions have been discussedin the narrative for all samples with elevated reporting limits.

_// The Overall Assessment in each section is thoroughand mentions all issues where a problem
arose. Field QC samples such as equipmentrinsates,field blanks, and tripblanks are also
discussed.

All qualifiers on the data tables are accounted for in the narrative.

[]

PROGRESS CHECKLIST

Technical Review Completed

Review CommentsIncorporated

[] Missing items needed for completeness:

J Readyfor binding and doctrack!

_' dvtrchk.plt ____'/'- _ _iI
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DATA VALIDATIONREPORT ADDENDUM
MODIFICATION TO THE REPORT

ABT02

Preparedby: John Swanson,TetraTechEM, Inc.

Date: 6/1/04

Site Name/JobNumber: Alameda/G9016.033.05.02

Laboratory: Curtis& Tompldns,Ltd.,Berkeley,California

Data Validation Firm: LaboratoryDataConsultants,Inc.
F r

General Comments

1. The results provided by the laboratoryin the electronic database format for soil samples were
reported on a wet-weight basis. Results for the soil samples on a dry-weight basis were
calculated and saved to the Tetra Tech EM Inc. database.

There were no other modifications to the validation report.

1
6/I/2004
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_' DATA VALIDATION REPORT

Site: " NAS AlamedaPoint

ContractTask Order (CTO)No.: G91060330502

Laboratory: Curtis & Tompkins,Ltd.

Data Reviewer: RichardAmano,StaceySwenson,MingHwang,and SteveZiliak.

Firm/Proj.No: LaboratoryData Consultants,Ine./11993A

ReviewDate: May 25, 2004

SampleDeliveryGroup (SDG)No.: ABT02

SampleNos.: 033-IWTP360-034 033-IWTP360-020* 033-IWTP360-030
033-IWTP360-035 033-IWTP360-027* 033-IWTP360-029
033-IWTP360-019 033-IWTP360-028 033-IWTP360-034MS
033-IWTP360-024 033-IWTP360-036 033-IWTP360-034MSD
033-IWTP360-025* 033-IWTP360-023*

* Full ValidationSample

Matrix: Soiland Water

CollectionDate(s): March5, 2004

The datawere qualifiedaccordingto the U.S. EnvironmentalProtectionAgency(EPA) documents"USEPA
ContractLaboratoryProgramNationalFunctionalGuidelinesFor InorganicDataReview"(February 1994).
In addition,the Tetra TechEMI, Inc.documents"DataValidationGuidelinesfor CLPInorganicAnalyses,"
"DataValidationGuidelines forNon-CLPInorganicandPhysicalAnalyses"(March 1997),andthe
documententitled"PRCComprehensiveLong-termEnvironmentalActionNavyITAnalyticalServices
Statementof Work" (September1998)were used alongwith other specifiedcriteria in EPAmethods. Data
validationrequirementsare presentedbelow.

I certifythat all data validationcriteriaoutlined in the abovereferenceddocumentswere assessed,and any

qu_a!!on_data were in accordancewith thosedocuments.

_ KichardAm_"o_
Principal/Chemist

,_To_._ 1
512512004



DATA VALIDATION REQUIREMENTS

Fullvalidationincludesall parameterslistedbelow. Cursoryvalidationparametersare indicatedbyan
asterisk(*).

CLP OrganicParameters CLPInorganicParameters

* Holdingtimes * Holdingtimes
GC/MS insmamentperformancecheck * Initialand continuingcalibrations

* Initial and continuingcalibrations * Blanks
* Blanks * MatrLxspike
* Surrogaterecovery * Laboratorycontrolsample or blank
* Matrixspike/matrixspikeduplicate spike _
* Laboratorycontrol sampleor blankspike * Field duplicates
* Field duplicates * Matrix duplicates
* Internalstandard performance ICP interferencechecksample

Target compoundidentification GFAAquality control
Tentatively identified compounds * ICP serial dilution
Compoundquantitation Sampleresult verification
Reported detectionlimits Analytequantitation
Systemperformance Reporteddetectionlimits

* Overallassessmentof data for the SDG * Overallassessmentof data for the SDG

Non-CLPOrganicandInorganicParameters

* Methodcompliance
* Holdingtimes
* Initialand continuingcalibrations
* Blanks
* Matrix spike/matrixspike duplicate
* Laboratorycontrol sampleor blank spike
* Field duplicates
* Matrixduplicates
* Surrogaterecovery

Analytequantitation
Reporteddetectionlimits

* Overallassessmentof data for the SDG

ABT02.RF_ 2
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DATA VALIDATIONQUALIFIERSANDCODES

DataValidationQualifiers

UJ Estimatednondetectedresult

J Estimateddetectedresult

R Rejectedresult

NJ TentativelyIdentifiedCompound(TIC)

DataValidationQualifierCodes

a Surrogaterecoveryexceedanee

b Laboratorymethod blank and commonblank contamination,Fieldblank contamination

c Matrixspike/Matrixspikeduplicatesrecoveryexceedance

d Duplicateprecision exceedanee

e Internalstandardexceedance

f Calibrationexceedance

g Quantificationbelowreporting limit

h Otherqualifications

ABT02.REP 3
5/25/2tl04



TABLE 1
SAMPLE CROSS REFERENCE TABLE

SAMPLE DELIVERY GROUP ABT02

Analyses
C
R
V
I

SampleI]3 Matrix DateCollected QualityControlID ValidationCriteria*
033-1WTP360-034 Soil 3/5/04 MS/MSD X
033-1WTP360-035 Soil 3/5/04 X
033-IWTP360-019 Soil 3/5/04 X
033-IWTP360-024 Soil 3/5/04 X
033-IWTP360-025 Soil 3/5/04 Full X
033-IWTP360-020 Water 3/5/04 Full X
033-1WTP360-027 Soil 3/5/04 Full X
033-1WTP360-028 Soil 3/5/04 X
033-1WTP360-036.... Water 3/5/04 X
033-IWTP360-023 Water 3/5/04 Full X
033-IWTP360-030 Water 315104 V[_.€.:-_ _tJPLJtL/_E _: _._?-_.WT_._-_X9X
033-1WTP360-029 Wate_ 3/5/04 /_...... g-/. x

/

* = Curso_validationperformedonallsamples MS/MSD= MatrixSpike/MatrixSpikeDuplicate DUP =Matrixduplicate
*** =Fullreviewperformedon indicatedparametersonly ** =MS/MSD/DUPperformedonindicatedparametersonly
CRVI = HexavalentChromium

ABT02.1LEP '4
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DATA ASSESSMENT

NON-CLP INORGANIC AND PHYSICAL ANALYSIS

The followingnon-CLPinorganicand physicalparameterwas analyzedfor."HexavalentChromium(CRVI).

I. HoldingTimes

A. The 24 hour analysis holdingtime requirementfor watersandthe 30 day extractionand 7 day
analysisholdingtimesforsoils forCRVIweremet.

H. Calibrations

A. All instruments were calibrated daily and the propernumber of standardswere used as requiredby
the method.

B. All Initial and Continuing calibration verification were performed at the proper frequency all QC
limits were met.

HI. Blank Contamination

A. No contaminantconcentrationswere found inthe method blanks.No field blanks were identified in
this SDG.

IV. Matrix Spike (MS)

A. The MS/MSD analysis was performed on samples 033-1WTP360-034 and 033-IWTP360-031.
Percent recoveries (%R) were within the QC limits and relative percent differences (RPD) were

within the <20% QC limits for inorganic analyses and the <10% QC limits for physical analyses.

V. MatrixDuplicate (DUP)

A. The DUPanalysis was notperformedfor this SDG.Although this is a protocolviolation, the associated
MS/MSD relativepercent differences(RPD)were withinthe QC limitsand no data was qualified.

VI. Laboratory Control Sample (LCS)

A. The LCS QC samples were analyzed as requiredunderthe TTEMI SOW. The percent recoveries
(%R) were within the QC limits.

ABT02._ 5
5/25/2004



VII. Field Duplicate

A. No field duplicatesampleswere identifiedin this SDG.

VIII. Other Qualifications

A. No results were reported belowthe RL.

Full Validation Criteriafor Samples 033-IWTP360-025* 033-IWTP360-020* 033-IWTP360-027*
and 033-IWTP360-023*

IX. AnalyteQuantitationandReportedDetectionLimits

A. Sample resultswere recalculated,with the proper dilution factors, weights,volumes, and percent
moisture used to calculate the sampleresults. The sampleswere found to be correctlyquantitated.
The reported detection limits were consistent with Tetra Tech EMrs required report limits and
reflectanydilutions,weights,andvolumes.

B. The soil sample results were reported on a wet weight basis. Per method requirements, sample
results must be reported on a dry weight basis.

512512004



_' OVERALL ASSESSMENT OF DATA

I. Method ComplianceandAdditionalComments

A. All analyseswereconductedwithinall specificationsoftherequestedmethodswith the exceptions
listedbelow.

• For the non-CLP inorganic and physicalanalysis, the DUP analysiswasnot performedfor
this SDG.Althoughthis is a protocolviolation,the associatedMS/MSDrelativepercent
differences(RPDs)were within the QC limitsandno data was qualified.

• Forthe non-CLP inorganicand physicalanalysis,the soil sample results were reported
on a wet weight basis. Per method requirements, sample results must be reported on a
dry weight basis.

- _

H. Usability

Non-CLP Inorganic and Physical Analysis

A. No results for non-CLP inorganic and physical analysis were rejected in this SDG.

B. No sampleswere reextractedor reanalyzedfornon-CLPinorganicand physicalanalysisinthis SDG.

_,
i III. The quality controlcriteriareviewed,other thanthose discussedabove,were met and are
• consideredacceptable.Baseduponthe cursoryand full data validationall otherresultsare i

consideredvalid andusable for all purposes.

_To_._ 7
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HEXAVALENTCHROMIUMANALYSIS
Project : ALAMEDADO 033 Page: 1
Laboratory: Curtisand TompkinsLtd. Matrix: SOIL Date: 06/01/04

TtEMI SampleID / Units 033-IWTP360-019(MG/KG) 033-1WTP360-024(MG/KG) 033-IWTP360-025(MG/KG) 033-IWTP360-027(MG/KG) 033-1WTP360-028(MG/KG)

SampleLocation IWTP360-VE03-SO-5 IWTP360-VE05-SO~3 IWTP360-VE05-SO-5 IWTP360-VE06-SO-3 IWTP360-VE06-SO-5

SampleDepth (ft) 4.16 ~ 4.66 2.50 - 3.00 4.50 - 5.00 12.50- 3.00 4.50 - 5.00i

Date Sampled/ SDG Number 03/05/04 ABT02 03/05/04 ABT02 03/05/04 ABT02 03/05/04 ABT02 03/05/04 ABT02

Date Extracted/ Analyzed 03/11/04 03/11/04 03/11/04 03/11/04 03/11/04 03/11/04 03/11/04 03/11/04 03/11/04 03/11/04

Analyte Result Val Com Result val Com Result Val Com Result Val Com Result Val Com

HEXAVALENTCHROMIUM 0.24 0.14 0.06U 0.08 0.06 U

TtEMISampleID / units 033-1WTP360-034(MG/KG) 033-1WTP360~035(MG/KG)

SampleLocation IWTP360-DP05-SO-2 IWTP360-DP05-SO-8

SampleDepth (ft) 1.50 - 2.00 4.00 - 4.50

Date Sampled/ SDG Number 03/05/04 ABT02 03/05/04 ABT02

Date Extracted/ Analyzed 03/11/04 03/11/04 03/11/04 03/ii/04

Analyte Result Val Corn Result Val Corn

HEXAVALENTCHROMIUM 0.05U 0.06U

_ra!idity(Val): ApplicableComments(Corn):
U - Non-detected NA - Not Analyzed a - Surrogaterecoveryproblem g - _!a_ntif_cationbelow reportinglimit
UJ - Non-detectedestimated b - Blankcontaminationproblems h - Otherproblems,refer to data validationnarrative
R - Rejected c - Matrixspikerecoveryproblems k - Holdingtime exceeded
J - Estimatedconcentration d - Duplicate(precision)problems p - >25%Dbetweencolumns

e - Internalstandardproblems y - Resemblesa fuel patternbut does not masch the stax_dard
f - Calibrationproblems z - Unknownpeaks,not a fuelpattern



PERCENTMOISTUREFOR OTHERRESULTSANALYSIS
Project : ALAMEDADO 033 Page: 2
Laboratory: Curtisand TompkinsLtd. Matrix : SOIL Date: 06/01/04

TtEMISampleID / units 033-IWTP360-019(%) 033-1WTP360-024(%) 033-IWTP360-025(%) 033-IWTP360-027(%) 033-IWTP360-028(%)

SampleLocation IWTP360-VE03-S0-5 IWTP360-VE05-S0-3 IWTP360-VE05-SO.5 IWTP360-VE06-SO-3 IWTP360-VE06-SO-5

SampleDepth (ft) 4.16 - 4.66 2.50 - 3.00 4.50 - 5.00 2.50 - 3.00 4.50 - 5.00

Date Sampled/ SDG Number 03/05/04 ABT02 03/05/04 ABT02 03/05/04 ABT02 03/05/04 ABT02 03/05/04 ABT02

Date Extracted/ Analyzed 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04 04/01/04

Analyte Result val Com Result Val Com Result Val Com Result Val Com Result Val Com

Mo s 0PERc 11 10 10! 7

TtEMISampleID / Units 033-IWTP360-034(%MST) 033-1WTP360-035(%)

SampleLocation IWTP360-DP05-SO-2 IWTP360-DP05-SO-8

SampleDepth (ft) 1.50 - 2.00 4.00 - 4.50

Date Sampled/ SDG Number 03/05/04 ABT02 03/05/04 ABT02

Date Extracted/ Analyzed 03/10/04 03/10/04 04/01/04 04/01/04

Analyte Result val Com Result Val Com

MOISTURE 5.9 NA
MOISTURE,PERCENT NA i0

Validity(Val): ApplicableComments(tom):
U . Non-detected NA - Not Analyzed a - Surrogaterecoveryproblem g - Quantificationbelow reportinglimit
UJ - Non-detectedestimated b - Blankcontaminationproblems h - Otherproblems,refer to data validationnarrative
R - Rejected c - Matrixspikerecoveryproblems k - Holdingtime exceeded
J - Estimatedconcentration d - Duplicate(precision)problems p - >25%Dbetweencolumns

e - Internalstandardproblems y - Resemblesa fuelpatternbut does not match the standard
f - Calibrationproblems z - unknownpeaks,not a fuelpattern



HEXAVALENTCHEOMIUMANALYSIS

Project : ALAMEDA DO 033 Page: 3
Laboratory : Curtis a/%dTompkins Ltd. Matrix : _%TER Date_ 06/01/04

TtEMI Sample ID / Units 033-IWTP360-020 (MG/L) 033-1WTP360-023 (MG/L) 033-IWTP360-029 (MG/L) 033-IWTP360-030 (MG/L) 033-1WTP360-036 (MG/L)

Sample Location IWTP360-VE03-GW-6 IWTP360-VE04-GW-6 IWTP360-VE06-GW-6 IWTP360-VE06-GW-6DUP IWTP360-DP05-GW-7

Sample Depth (ft) 7.00 - 7.00 6.00 - 6.00 8.00 - i0.00 8.00 ~ I0.00 8.00 - 8.00

Date Sampled / SDGNumber 03/05/04 ABT02 03/05/04 ABT02 03/05/04 ABT02 03/05/04 ABT02 03/05/04 ABT02

Date Extracted / Analyzed 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04 03/05/04

Analyte Result Val Com Result Val Com Result Val Com Result Val Com Result Val Com

HEXAVALENT CHROMIUM 0.02 0.01 U 0.01U 0.01 U 0.02

Validity (Val): Applicable Comments (Com):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - other problems, refer to data validation narrative
R - Rejected c - Matrix spike recoveryproblems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern

Note :
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( .... ( (
Curtis & Tompkins, Ltd. CHAIN OF CUSTODY Page_of _)-
Analytical LaboratorySince1878

2323 Fifth Street Analysis
Berkeley,CA 94710

(510)486-0900 Phone C & T LOGIN#: !_'7_ (0 l"_ "
(510)486-0532 Fax ..

,,,ojeo,.o.:C-70/_;O.._O6-O"d-.,.,,or,To:N/m.,nk:__c../k,
ProjectName:'_'_yT/L_r._'O Company: _.I_-_'_I. _/_.___,

Project P.O.: (7"_16 0_(_._1_,_ Telephone: _/_ "" _5o_'__

TurnaroundTime: .__TL_jj__.._. Fax: , ,v

-. Matrix Preservative

Lab Sample ID, SamplingDate = _ _ # of _ (D (_No. Time _ _ _ Containers I z __

,-\:.).. 63,_-.TwTp,_,n-Oi;i¢/ )/_:/ov 1_. )_ " A,_ i,nL.

P

_.:.,c....°..,.ou,...o..: "°tt'v?E
Notes: _ntact ,f_ Coki

PreservativeCorrect? !

[] Yes[] No[-']..N/A DATE/ TIME _ DATE/ TIME

DATE/ TIME _t , DATE/ TIME
SIGNATURE



_P' DATA VALIDATIONREPORT
TechnicalReviewer's QC Checklist

SDG Number: /_ 7-_

_/ Copies of chain-of-custodiesare present for all samples in the sampledelivery group (SDG).

_/// All samples in the SDG are listed in the analytical summary tableand all the requested analyses
are accurately tabulated.

_/" All QC samples are identified on the tables such as equipment rinsates, field blanks, trip blanks,
MS/MSD, and field duplicates.

Analytical result sheetsor electronic deliverable data results are present for all samples and
analyses identified on the analytical summarytable.

Each analytical result with a qualifier has a commentcode associated with it.

The MS/MSD and field duplicate samplesthat are discussed in the narrative match those
identified on the analytical summary table.

_// Dilutions have been discussed in the narrativefor all samples with elevated reporting limits.

The Overall Assessmentin each section is thorough and mentions all issues where a problem
arose. Field QC samples such as equipmentrinsates,field blanks, and trip blanksare also
discussed.

All qualifiers on the data tables are accounted for in the narrative.

[]

PROGRESS CHECKLIST

[_// Technical Review Completed

_// Review CommentsIncorporated

[] Missing itemsneeded for completeness:

_// Ready for binding and doctrack! _ 5__q./

_' dvtrchk.plt
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_' DATA VALIDATION REPORT ADDENDUM
MODIFICATION TO THEREPORT

ABT03

Preparedby: John Swanson, Tetra Tech EM, Inc.

Date: 5/18/04

Site Name/Job Number: Alameda/G9016.033.05.02

Laboratory: Curtis & Tompkins, Ltd., Berkeley,California

Data Validation Firm: LaboratoryDataConsultants, Inc.

)

Therewereno modificationsto the validationreport.

1
_1_
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_' DATA VALIDATION REPORT

Site: NAS AlamedaPoint

ContractTask Order (CTO) No.: G9016.033.05.02

Laboratory: AppliedP & Ch Laboratory.

Data Reviewer: RichardAmano,StaceySwenson,MingHwang,and SteveZiliak.

Firm/Proj.No: LaboratoryDataConsultants,Inc./11935A

Review Date: May 11,2004

SampleDelivery Group(SDG) No.: ABT03

SampleNos.: 033-1WTP360-001 033-IWTP360-008 033-IWTP360-007MS
033-IWTP360-002 033-IWTP360-009 033-IWTP360-007MSD
033-IWTP360-007 033-IWTP360-011

* FullValidationSample

Matrix: Soil and Water

! CollectionDate(s): March3, 2004 i

The data were qualifiedaccordingto the U.S. EnvironmentalProtectionAgency(EPA) documents"USEPA
ContractLaboratoryProgramNationalFunctionalGuidelinesFor InorganicDataReview"(February 1994).
In addition,the Tetra Tech EMI,Inc.documents"DataValidationGuidelinesfor CLPInorganicAnalyses,"
"DataValidationGuidelines for Non-CLPInorganicandPhysicalAnaly,_es"(March 1997),and the
documententitled "PRC ComprehensiveLong-termEnvironmentalActionNavyII AnalyticalServices
Statementof Work" (September1998)were used alongwith other specifiedcriteria in EPAmethods. Data
validationrequirementsare presentedbelow.

I certify that all data validationcriteriaoutlinedin the abovereferenced documentswere assessed,andany
qualifi_ions mader_ the data were in accordancewith those documents.

// -- / /

Z_ertifiedbyd)[icfaardAma((o
PrincipalChemist

ABT03.REP 1
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DATA VALIDATIONREQUIREMENTS

Fullvalidationincludesall parameterslistedbelow. Cursoryvalidationparametersare indicatedby an
asterisk (*).

CLP OrganicParameters CLP InorganicParameters

* Holdingtimes * Holdingtimes
GC/MS instrumentperformancecheck * Initialand continuingcalibrations

* Initial and continuingcalibrations * Blanks
* Blanks * Matrixspike
* Surrogaterecovery * Laboratorycontrolsampleor blank i
* Matrix spike/matrixspikeduplicate spike
* Laboratorycontrol sampleor blank spike * Field duplicates
* Field duplicates * Matrixduplicates
* Intemalstandardperformance ICP interferencechecksample

Targetcompound identification GFAAquality control
Tentativelyidentifiedcompounds * ICPserial dilution
Compoundquantitation Sampleresultverification
Reporteddetectionlimits Analytequantitation
Systemperformance Reporteddetectionlimits

* Overallassessmentof data for the SDG * Overallassessmentof data for the SDG

- !

Non-CLPOrganicandIn0rganieParameters

* Methodcompliance
* Holdingtimes
* Initialand continuingcalibrations
* Blanks
* Matrixspike/matrixspikeduplicate
* Laboratorycontrolsampleor blank spike
* Field duplicates
* Matrixduplicates
* Surrogaterecovery

Analyte quantitation
Reporteddetectionlimits:

* Overallassessmentof data for the SDG

ABT03.KEP 2
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DATAVALIDATIONQUALIFIERSANDCODES

DataValidationQualifiers

UJ Estimatednondetectedresult

J Estimateddetected result

R Rejected result

NJ TentativelyIdentifiedCompound(TIC)

DataValidationQualifierCodes

a Surrogaterecoveryexceedance

b Laboratorymethodblankand commonblank contamination,Field blankcontamination

c Matrix spike/Matrixspike duplicatesrecoveryexceedance

i d Duplicateprecisionexceedance i

e Internal standardexceedance

f Calibration exceedance

g Quantificationbelowreporting limit

h Other qualifications

ABT03.REP 3
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TABLE 1
SAMPLE CROSS REFERENCE TABLE
SAMPLE DELIVERY GROUP ABT03

AnaiTscs
C
R
V
I

SampleI]3 Matrix DateCollected QualityControlID ValidationCriteria*..
033-IWTP360-001 Soil 3/3/04 X
033-IWTP360-002 Soil 3/3/04 X
033-1WTP360-007 Water 3/3/04 MS/MSD X
033-IWTP360-008 Water 3/3/04 X
033-IWTP360-009 Water 3/3/04 X
033-IWTP360-011 Water 3/3/04 X

, • ,,,

• = Cursoryvalidationperformedonall samples MS/MSD = MalrixSpike/MatrixSpikeDuplicate DUP --Matrixduplicate
• ** = Fullreviewperformedon indicatedparametersonly ** ffiMS/MSD/DUPpeffozmedonindicatedparametersonly
CRV/ = HexavalentChromium

ABT03.REP 4
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_' DATA ASSESSMENT

NON-CLP INORGANICANDPHYSICALANALYSIS

The followingnon-CLPinorganicand physicalparameterwasanalyzedfor:HexavalentChromium(CRVI).

I. HoldingTimes

A. The 28 day analysisholdingtimerequirementfor CRVIwas met.

H. Calibrations

A. All instrumentswere calibrateddaily and the propernumber of standardswere used as requiredby
the method. _-

B. All Initial and Continuing calibration verificationwere performedat the proper frequencyall QC
limits were met.

Ill. Blank Contamination

A. No contaminantconcentrationswerefound in the methodblanks.No field blankswereidentifiedin
this SDG.

IV. Matrix Spike (MS)

A. The MS/MSD analysiswas performed on sample 033-IWTP360-007. Percent recoveries (%R)
were within the QC limitsand relative percent differences(RPD) were within the <20% QC
limits for inorganic analyses and the <10% QC limits for physical analyses.

V. MatrixDuplicate (DUP)

A. The DUP analysiswas notperformedfor this SDG.Although this is a protocolviolation,the associated
MS/MSD relative percent differences(RPD)were withinthe QC limitsand no data was qualified.

VL LaboratoryControlSample0LCS)

A. The LCS QC sampleswere analyzedas requiredunder the TTEMI SOW. The percent recoveries
(%R) were within the QC limits,

VII. FieldDuplicate

A. No field duplicate sampleswere identifiedin this SDG.

ABTO3.RF._ 5
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VIII. Other Qualifications

A. No resultswere reportedbelow the RL.

!

:

!

_ro3,_ 6 V
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_IW OVERALLASSESSMENTOFDATA

I. MethodComplianceand AdditionalComments

A. All analyseswere conductedwithinall specificationsof the requestedmethodswiththe exceptions
listed below.

• Forthe non-CLPinorganic and physical analysis,the DUPanalysiswas not perform_l for
this SDG.Althoughthis is a protocolviolation,the associatedMS/MSDrelativepercent
differences(RPDs)were withinthe QC limitsandno data was qualified.

II. Usability

Non-CLP Inorganicand Physical Analysis

A. No results fornon-CLP inorganic and physicalanalysis were rejected in this SDG.

B. No samples were reextractedor reanalyzed for non-CLPinorganic and physical analysis in this SDG.

HI. The qualitycontrol criteriareviewed,otherthanthose discussedabove,were met andare
consideredacceptable.Basedupon the cursoryandfull data validationall other results are
consideredvalid and usablefor all purposes.

q

k

A_TO3._P 7
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HEXAVALENT CHROMIUM ANALYSIS
Project : ALAMEDA DO 033 Page: 1
Laboratory : Curtis and Tompkins Ltd. Matrix : SOIL Date: 05/18/04

Tt_MI Sample ID / Units 033-IWTP360-001 (MG/KG) 033-IWTP360-002 (MG/KG)

Sample Location IWTP360-DP01-SO-2 IWTP360-DP01-SO-8

Sample Depth (ft) 1.50 - 2.00 4.50 - 5.00

Date Sampled / SDG Number 03/03/04 ABT03 03/03/04 ABT03

Date Extracted / Analyzed 03/11/04 03/11/04 03/11/04 03/11/04

Analyte Result Val Com R_sult Val Com

HEXAVALENT CHROMIUM 0.05U 0.06 U

Validity (Val): Applicable Comments (Corn):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

• e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - unknown peaks, not a fuel pattern

Note :



( ( (
PERCENT MOISTURE FOR OTHER RESULTS ANALYSIS

Project : ALAMEDA DO 033 Page: 2
Laboratory : Curtis and Tompkins Ltd. Matrix : SOIL Date: 05/18/04

TtEMI Sample ID / Units 033-IWTP360-001 (%) 033-IWTP360-002 (%)

Sample Location IWTP360-DP01-SO-2 IWTP360-DP01-SO-8

Sample Depth (ft) 1.50 - 2.00 4.50 - 5.00

Date Sampled / SDG Number 03/03/04 ABT03 03/03/04 ABT03

Date Extracted / Analyzed 03/12/04 03/12/04 03/12/04 03/12/04

Analyte Result Val Com Result Val Com

MOISTURE, PERCENT 7 III

Validity (Val): Applicable Comments (com):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z - Unknown peaks, not a fuel pattern

Note :



HEXAVALE_T CHROMI-dMANALYSIS

Project ; ALAMEDA DO 033 Page: 3
Laboratory : Curtis and Tompkins Ltd. Matrix : _TER Date: 05/18/04

_TtEMI Sample ID / Units 033-1WTP360-007 (MG/L) 033-1WTP360-008 (MG/L) 033-1WTP360-009 (MG/L) 033-1WTP360-011 (MG/L)

Sample Location _WTP360-DP03-GW-7 IWTP360-DP03-GW-12 IWTP360-DP04-GW-7 IWTP360-DP04-GW-7DUP

Sample Depth (ft) 15.50 - 5.50 10.50 - 10.50 6.00 - 6.00 6.00 - 6.00

Date Sampled / SDG Number 03/03/04 ABT03 03/03/04 ABT03 03/03/04 ABT03 03/03/04 ABT03

Date Extracted / Analyzed 03/04/04 03/04/04 03/04/04 03/04/04 03/04/04 03/04/04 03/04/04 03/04/04

Analyte Result Val Com Result Val Com Result Val Com Result val Com

HEXAVALENT CHROMIUM 0.01 U 0.01 U 0.01U 0.01 U

Validity (Val): Applicable Comments (Corn):
U - Non-detected NA - Not Analyzed a - Surrogate recovery problem g - Quantification below reporting limit
UJ - Non-detected estimated b - Blank contamination problems h - Other problems, refer to data validation narrative
R - Rejected c - Matrix spike recovery problems k - Holding time exceeded
J - Estimated concentration d - Duplicate (precision) problems p - >25%D between columns

e - Internal standard problems y - Resembles a fuel pattern but does not match the standard
f - Calibration problems z ~ Unknown peaks, not a fuel pattern

Note :



Chain of Custody
and

Technical ReviewChecklist



( -( ,. (,,
[]_,.= . . ,-____,._""o,._o_,oovk,_u,o""3/_/o_ """'""_"_:232

_Tetra--"-7"Tech,'t-_,,,,,-'--EMmnc.,,,_. "AXIMIIIN_OiFII " ," ._'_'2_ .... I,'^O,.( ,,,"/ ....

:C-qoyoJ3o_'o_. ql_- g_'>"_-_oo

,.4/_.,,,l'a_a/" " ! . _,,/_€_das.. /
sAMFLIEIIIJ|' __ IAI1MIEiS • • " __. J

s_m'q_Ls.:m;immJ. . l _I" mvMvl lige I I 1

.,.o,..,._,._.._,,...,... ' I"°'°"''_'''" , I kTl
MATUlX NoJlr¥1PEOF TUIIM

#AMPI.EIiIKHTIFICATION.IPATK_ME TYPE aJNTMNEn inn.morass_r-_ _ ,:um.€o_,m,,_.,,r.I ! I

o33-:z"_,"r"__o-oo_:_ _o _o,'/ /-_ r_ .r_,../_X

= i

II i

.. . . t

Ill II i II i

I I

RELINQUIslI..i|p¥($1(;NATURE) . PRINTNAME/COMPANY bATE " TIME mECEIVI_O|VmISI6NATURE|' rmT NAMI_,€OMPANY DATE III_IE

r_ d_



_m' DATA VALIDATIONREPORT
TechnicalReviewer's QC Checklist

SDG Number: _'fi _

[_ Copies of chain-of-custodies are present for all samples in the sampledelivery group (SDG).

_'_ All samples in the SDG are listed in the analytical summarytable and all the requested analyses
are accurately tabulated.

All QC samples are identified on the tables such as equipmentrinsates, field blanks, trip blanks,
MS/MSD, and field duplicates. ,_

fit / Analytical result sheets or electronic deliverable data results are.presentfor all samples and
analyses identified on the analytical summarytable. _'

Eachanalytical result with a qualifierhas a commentcode associated with it.

[_ The MS/MSD and field duplicatesamples that are discussed inthe narrative match those
identified on the analytical summary table.

_ Dilutions havebeen discussed in the narrativefor all samples with elevated reporting limits.

_" The Overall Assessment in each sectionis thoroughand mentionsall issues where a problem
arose. Field QC samples suchas equipmentrinsates, field blanks, and trip blanks are also
discussed.

_//All qualifiers on the data tables are accounted for in the narratiw...

[]

PROGRESS CHECKLIST i_!,iiTechnical Review Completed _[i!_

_/ Review Comments Incorporated ![
[] Missing items needed for completeness: i!!il[

_// Readyfor binding and doctrack, _/_(/_ _4h_ S-'--/_.-/_

dvtrchk.plt / ....
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BoringLogs
DailyFieldReports
Manifestsfor InvestigationDerivedWaste



ProjectName: IWTP360

_ Closure ConfirmationSOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

JobNumber:R&M 2009

BoringNumber:IWTP360-DP-01 DateStarted:3/3/04

Drilling Method: (Bold one) HSA Continuous Core/GeoProbe with Date Completed: 3/3/04
Hydropunch/HandAuger

LoggedBy: RameshShah,R.G.

OuterDiameterof Boring:2 Inch DrillingSubcontractor:VironexEnvironmentalField
Services

InnerDiameterofWellCasing: Driller:BrandonPenera

DepthtoWater(ft./bgs.)Initial7 ft,final4.57ft belowgroundsurface LocationSketch:Neareastdoorof Building414

NoteSample ID number prefix is 033-1WTP360-

ill _ @ @

J_ _

,-., _ _ _
E _. > >o E o "_ Description _ _

9:10__ _ No asphalt or concrete, 4" Aggregate base

-- -- 1.5' to 2' 7.5 YR 3/5 dark brown, silty SAND, loose, moist SM 0.0
9:15_ 2 001 and micaceous

B m

m m

9:30 4' 2.5 YR 2/5, gray med. SAND poorly graded, loose wet, SP 0.0
4 - 002 - with black oily materials

...... 6'to 6'-2" reddish pebble and gravel

6 7' 2.5 YR 2/4 dark gray medium SAND, loose wet SP

-- -- Total depth ofborehole 8 ft bgs. Three boreholes were
--. • _ _ _ punched to collect sample just above water table.

DP-0IA 8ft

-- -- DP-0IB 5.5 ft, hit water table
-- -- DP-0I C 4.5 ft

_, All three boreholes were backfilled with cement bentonite
grout.



Project Name: IWTP360

_ Closure ConfirmationSOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

Job Number: R&M2009

BoringNumber:IWTP360-DP-02 DateStarted:3/3/04

DrillingMethod:(Boldone)HSAContinuousCore/GeoProbewith DateCompleted:3/4/04
Hydropunch/Hand Auger

Logged By: Ramesh Shah, R.G.

OuterDiameterof Boring:2 Inch DrillingSubcontractor:VironexEnvironmentalField
Services

InnerDiameterofWellCasing: Driller:BrandonPenera

Depth to Water (ft./bgs.) Initial 7 ft below ground surface Location Sketch: Near west door of Building 414

Note Sample ID number prefix is 033-1WTP360-

- -8 =

._. = .= _ _.-= == =

E _" ":- u E '_ Description _ _

_ _ 2 "asphalt, 4 "Aggregate base _1_

-- - 1.5' to 2', 2..5 YR 2/4 gray medium SAND poorly graded, SP 0.0
10:37 2 003 loose, moist and micaceous

_ _ Refusal at 2 ft depth. Moved as DP-02B, south of DP-02A

9:00 4.5 to 5', 2.5 YR 2/4, gray med. SAND poorly graded,. SP 0.0
3/4/0- 4 - 004 - loose wet
4 -- -

Groundwater samples collected by Hydropunch.
Groundwater sample -005 collected with screen interval at

...... 5 ft to 6 ft bgs.
_ 6 _ Groundwater sample -006 collected with screen interval at

10 ft to 12 ft bgs.

-- - Both boreholes (DP-02A and DP-02B) were backfilled
-. . _ _ _ with cement bentonite grout.



ProjectName: IWTP360

_/D ClosureConfirmationSOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

JobNumber:R&M 2009

Boring Number: IWTP360- DP-03 Date Started:: 3/3/04

DrillingMethod:(Boldone)HSAContinuousCore/GeoProbewith DateCompleted:3/3/04
Hydropunch/HandAuger

LoggedBy: RameshShah,R.G.

OuterDiameterof Boring:2 Inch DrillingSubcontractor:VironexEnvironmentalField
Services

InnerDiameterof WellCasing: Driller:BrandonPenera

DepthtoWater(ft./bgs.) Initial6 ft belowgroundsurface LocationSketch:

Note Sample IDnumber prefix is 033-1WTP360-

ou

& i
.c _ "m Description _ = N

_ _ 2 "asphalt, 4 "Aggregate base.

-- - Hydropunch hole for groundwater sampling, no soil
-- - samples

13:30.

-- m

Groundwater samples collected by Hydropunch.
Groundwater sample -007 collected with screen interval at

-- -- 5 ft to 6 ft bgs.
_ _ Groundwater sample -008 collected with screen interval at

8 ft to 10 ft bgs.

...... Hydopunch hole (DP-03) was backfilled with cement
_ _ bentonite grout.



Project Name: IWTP360

_9 Closure ConfirmationSOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

Job Number: R&M 2009

BoringNumber:IWTP360-DP-04 DateStarted:3/3/04

DrillingMethod:(Boldone)HSAContinuousCore/GeoProbewith DateCompleted:3/5/04
Hydropunch/HandAuger

LoggedBy: RameshShah,R.G.

OuterDiameterof Boring:2 Inch DrillingSubcontractor:VironexEnvironmentalField
Services

InnerDiameterofWellCasing: Driller:BrandonPenera

Depth to Water (ft./bgs.) Initial 6 ft below ground surface Location Sketch:

Note Sample ID number prefix is 033-1WTP360-

I:: _. > o> I= '_ Description _ =_

Q Q _, u_ _ O

_ _ 2 "asphalt, 4 "Aggregate base.

-- - Hydropunch hole for groundwater sampling, no soil
-- -- samples

14:4_0_. .

-- m

Groundwater samples collected by Hydropunch.
Groundwater sample -009 collected with screen interval at

-- -- 5 ft to 6 ft bgs.
_ _ Groundwater sample -011 duplicate of-009

Installed a temporary well with 1-inch diameter PVC pipe
...... and screen (0.010 slots) from 8ft to 10 ft bgs.

Water level 4.95 ft bgs at 9:30 on 3/5/04.
Attempted to collect groundwater sample after purging

-- - three well volumes (2 liter). Well went dry. Therefore
--. . _ _ _ water sample for deep intervals (8 ft to 10 ft bgs) was not

collected.

-- -- Hydopunch hole (DP-04) was backfilled with cement
-- -- bentonite grout.



Project Name: IWTP360

tt_ Closure ConfirmationSOIL BORING AND WELL INSTALLATION Sampling
qlV R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

JobNumber:R&M2009

BoringNumber:IWTP360-DP-05 DateStarted::3/3/04

DrillingMethod:(Boldone)HSAContinuousCore/GeoProbewith DateCompleted:3/4/04
Hydropunch/HandAuger

LoggedBy:RameshShah,R.G,

OuterDiameterof Boring: 2 Inch Drilling Subcontractor:VironexEnvironmentalField
Services

InnerDiameterof WellCasing: Driller:BrandonPenera

Depthto Water(ft./bgs.)Initial7 ft belowgroundsurface LocationSketch:Nearwestdoorof Building414

Note Sample ID numberprefix is 033-1WTP360-

J_

I:: _. oo "_ Description _ _

_ _ 2"asphalt, 4" Aggregate base

-- - 1.5' to 2', 2.5 YR 2/4 gray medium SAND poorly graded, SP 0.0
10:37 2 034 loose, moist and micaceous

_ _ Refusal at 2-ft depth. Moved as DP-02B, south of DP-02A

__ m

9:00 4.5' to 5', 2.5 YR 2/4, gray med. SAND poorly graded, SP 0.0
3/4/0- 4 - 033 - loose wet
4 -- -

w

__ m

_. _ _ _ Groundwater sample collected by Hydropunch.
8 Groundwater sample -036 collected with screen interval at

8 ft to 10 ft bgs.



Project Name: IWTP360

_j Closure ConfirmationSOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

Job Number:R&M2009

BoringNumber:IWTP360-VE-01 DateStarted:3/4/04

DrillingMethod:(Boldone)HSAContinuousCore/GeoProbewith DateCompleted:3/4/04
Hydropunch/HandAuger.VacuumExcavationwithHydropunch

LoggedBy: RameshShah,R.G.

OuterDiameterofBoring:4 Inch+ DrillingSubcontractor:VironexEnvironmentalField
Services

InnerDiameterofWellCasing: Driller:BrandonPenera

Depthto Water(ft./bgs.)Initial5 ft belowgroundsurface LocationSketch:

Note Sample ID number prefix is 033-1WTP360-

E _ _ "_ Description _ --_

__ _ 2"asphaltandAggregatebase

__ m

-- - 1.5' to 2', 10YR 2/4 brown medium SAND poorly graded, SP 0.0
10:29.. 2_0 loose, moist and micaceous

-- - 012 012-3.0-3.5'

-' 4 ' - 013 - 013-4.0-4.5'

-- -- Refusal at 4.5-ft depth with vacuum excavator. Could not
_ _ penetrate with heavy bar. Similar refusals also occur in VE-

2 at the same depth.

m m

Vacuum excavation created large hole (void). Borehole
backfilled with cement bentonite grout.



ProjectName: IWTP360

_1_# ClosureConfirmationSOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

Job Number: R&M 2009

BoringNumber:IWTP360-VE-02 DateStarted:3/4/04

DrillingMethod:(Boldone)HSAContinuousCore/GeoProbewith DateCompleted:3/4/04
Hydropunch/HandAuger.VacuumExcavationwithHydropunch

LoggedBy: RameshShah,R.G.

OuterDiameterof Boring:4 Inch+ DrillingSubcontractor:VironexEnvironmentalField
Services

InnerDiameterof WellCasing: Driller:BrandonPenera

DepthtoWater(ft./bgs.)Initialapproximately4 ft belowground LocationSketch:Insidefencedarea
surface

NoteSample ID number prefix is 033-1WTP360-

=, ,= .

{= _. • _ E "_ Description _ =_

a a n, o

_ _ 2"asphalt and Aggregate base

-- - 1.5' to 2', 10YR 2/4 brown medium SAND poorly graded, SP 0.0
l 1:35 25 loose, moist and micaceous

-- - 015 015 - 3.0-3.5'

- - - Same as above
4

_ _ Refusal at 4.5-ft depth with vacuum excavator. Could not
penetrate with heavy bar. Similar refusals also occured in

- - - VE-2 at the same depth.

Borehole backfilled with cement bentonite grout.



Project Name: IWTP360

_t_ Closure ConfirmationSOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

Job Number: R&M 2009

BoringNumber:IWTP360-VE-03 DateStarted:3/4/04

DrillingMethod:(Boldone)HSAContinuousCore/GeoProbewith DateCompleted:3/5/04
Hydropunch/HandAuger.VacuumExcavationwith Hydropunch

Logged By: Ramesh Shah, R.G.

OuterDiameterof Boring:4 Inch+ DrillingSubcontractor:VironexEnvironmentalField
Services

InnerDiameterofWellCasing: Driller:BrandonPenera

Depthto Water(ft./bgs.)Initialapproximately4 ft belowground LocationSketch:Outsidefencedarea
surface

Note Sample ID number prefix is 033-1WTP360-

7.5-inch thick cement concrete

-- - 2.5' to 3', 5 YR 2/4 brown medium SAND poorly graded, SP 0.0
2:35.__ 2_ - 018 - loose, moist and micaceous
3/4/04 5

-- m

8:45 - - - 4'-2" to 4'-8" 10 YR 2/3 Dark gray medium SAND, poorly SP 0.0 -
3/5/04 019 graded, loose moist

-- 4-

_ _ Hydropunched the vacuum excavation iholeand collected
groundwater (020) sample from 7 ft to 9 ft screen interval.

- - - Groundwater sample was collected from 1" diameter
--" ' temporary well.

The first borehole VE-03 was abandoned as some kind of

yellow pipe was noticed at 2.5-ft depth.. The abandoned
-- - hole was designated VE-3A and another hole, VE-3B, was
_. used to collect groundwater sample.

Both boreholes were backfilled with cement bentonite

-- - grout and the core plugs were reinstalled and cemented on

-- -- the top of grouted borehole.



Project Name: IWTP360

_1_ Closure ConfirmationSOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

Job Number: R&M 2009

BoringNumber: IWTP360-VE-04 Date Started: 3/4/04

Drilling Method: (Bold one) HSA ContinuousCore/GeoProbewith Date Completed: 3/5/04
Hydropunch/HandAuger. Vacuum Excavation with Hydropunch

Logged By: RameshShah, R.G.

Outer Diameterof Boring: 4 Inch + Drilling Subcontractor:Vironex EnvironmentalField
Services

InnerDiameter of Well Casing: Driller: BrandonPenera

Depthto Water (ft./bgs.) Initialapproximately4 ft belowground LocationSketch: Outsidefenced area
surface

Note Sample ID number prefix is 033-1WTP360-

E _ _ '_ Description _ --_i= m =
7.5-inch thick cement concrete

m

-- - 2.5' to 3', 5 YR 2/4 brown medium SAND poorly graded, SP 0.0
15:35_2.5_ - 02] - loose, moist and micaceous

- - - 4.0' to 4.5' 10 YR 2/3 Dark brown medium SAND, poorly SP 0.0 -
4 022 graded, loose moist, piece of hard rock at 4 ft depth.

_ _ Hydro punched the vacuum excavation ihole and attempted
to collect groundwater sample from 8 ft to 10 ft screen

- - - interval.
--' ' 023

_ _ Borehole was backfilled with cement bentonite grout and
the core plug was reinstalled and cemented on the top of
grouted borehole.



Project Name: IWTP360

_IF Closure ConfirmationSOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

Job Number: R&M2009
BoringNumber:IWTP360-VE-05 DateStarted:3/4/04

DrillingMethod:(Boldone)HSAContinuousCore/GeoProbewith DateCompleted:3/5/04
Hydropunch/HandAuger.VacuumExcavationwith Hydropunch

LoggedBy: RameshShah,R.G.

OuterDiameterof Boring:4 Inch+ DrillingSubcontractor:VironexEnvironmentalField
Services

InnerDiameterofWellCasing: Driller:BrandonPenera

Depthto Water(ft./bgs.)Initialapproximately4 ft belowground LocationSketch:Outsidefencedarea
surface

Note Sample ID number prefix is 033-1WTP360-

_ . _ =
,,Q

e- _ 'N Description _ = N•m _ ¢a

7.5-inch thick cement concrete

i

-- -- 2.5' to 3', 5 YR 2/4 brown medium SAND poorly graded, SP 0.0
15:35.2_5__ - 024 - loose, moist and micaceous

- - - 4.5' to 5.0' 10 YR 2/3 Dark brown medium SAND, poorly SP 0.0 -
4 025 graded, loose moist, piece of hard rock at 4-ft depth.

_ _ Hydropunched the vacuum excavation hole and attempted
to collect groundwater sample from 8 ft to 10 ft screen

- - - interval. Groundwater recharge was very slow, and there
- • • was not enough water for sampling. Groundwater sample
--I -- was not collected.

Borehole was backfilled with cement bentonite grout and
-- -- _ _ _ the core plug was reinstalled and cemented on the top of
- • • grouted borehole.



_ Project Name: IWTP360
Closure Confirmation

SOIL BORING AND WELL INSTALLATION Sampling
R&M EIE, Inc AND VISUAL CLASSIFICATION LOG

Job Number: R&M 2009

BoringNumber: IWTP360-VE-06 DateStarted: 3/5/04

DrillingMethod: (Boldone) HSA Continuous Core/GeoProbewith DateCompleted: 3/5/04
Hydropunch/HandAuger. Vacuum Excavation with Hydropunch

Logged By: Ramesh Shah, R.G.

Outer Diameterof Boring: 4 Inch+ Drilling Subcontractor:Vironex EnvironmentalField
Services

Inner Diameterof Well Casing: Driller: BrandonPenera

Depthto Water (ft./bgs,) Initial approximately4 ft below ground LocationSketch: Outsidefenced area
surface

NoteSample ID number prefix is033-1WTP360-

_ 0 0

E _- > _ E o "_ Description L; ="-- "t- _ ,..., _/3

7.5-inch thick cement concrete

-- - 2.5' to 3', 7.5 YR 2/4 dark brown medium SAND with silt SP 0.0
12:30._2._5_ - 02_ - poorly graded, loose, moist and micaceous

- - - 4.5'-5' 7.5 YR 2/5 brown medium SAND, poorly graded, SP 0.0 -
4 028 loose moist, piece of hard rock at 4 ft depth.

_ _ Hydropunched the vacuum excavation hole and collected
groundwater samples from 8 ft to 10 ft screen interval,

- - - including one duplicate sample. 029, 030

_ _ Borehole was backfilled with cement bentonite grout and
the core plug was reinstalled and cemented on the top of
grouted borehole.



7996CapwellDrive
Oakland,CA 94621-2015
Telephone:(510)553-2144

Fax:(510)553-2145

R&M Daily Activity Report
IWTP 360 CLOSURE CONFIRMATION SAMPLING

ALAMEDA POINT,ALAMEDA,CALIFORNIA

Date: 03/03/2004

Weather/Temp: Sunny; Partly Cloudy
Start/Finish Time: 7:30 a.m. to 5:25 p.m.
R&M Personnel Onsite: Ramesh Shah, Sara Hagerty, Shawn Vaughn
Contractors & and Personnel Onsite: Vironex (Brandon Penera); ConcreteWall Sawing (Curt)
Equipment used by Contractor: Geoprobe, concrete cutting saw
Equipment used by R&M: PID, digital camera, and hand pump and in-line filter for sample
filtration
Other Personnel/Site Visitors: Brad Shelton (TtEMI), Doug Delong (Navy), Wendell Pierce
(GEOTOP; R&M's surveying subcontractor)
Location of Field Activities: 1800 Orion Street and vicinity.

Summary of Field Activities:

Mobilized equipment and supplies to site

)_ Held health and safety tailgate meeting

)_ Inspected drill rig anddocumented inspection on USACE Form 385

>_ Saw cut concrete on location IWTP360-VE03

Advanced boring at locations DP01, DP02, DP03, and DP04

Encountered refusal at 1.5 ft bgs when attempted drilling at DP-02. Moved DP-02
location 1 ft to the west; no refusal was encountered at this new location.

Collected a total of 4 soil samples and 4groundwater samples, as follows:

Boring Location. Sample # (Media; sample depth, ft bgs)
DP01 033-IWTP360-001 (Soil; 1.5'-2')

033-IWTP360-002 (Soil; 4.5'-5')
DP02 033-IWTP360-003 (Soil; 2')

033-IWTP360-004 (Soil; 5')
DP03 033-IWTP360-007 (Water; 5.5')

033-IWTP360-008 (Water; 10.5')
DP-04 033-IWTP360-009 (Water; 6')

033-IWTP360-011 (Water, Duplicate; 6')
bgs = Below ground surface

_" Prepared!labeled sample containers, packaged them, placed samples in coolers with ice,
and completed chain-of-custody forms and other sample documentation. Samples for



hexavalent chromium analysis were delivered (by Brad Shelton of TtEMI) to Curtis and
Tompkins Laboratory in Berkeley, CA. Samples for CLP metals and molybdenum will
be sent to APCL laboratories for analysis.

Contained all IDW s in 55-gallon drums, labeled drums and temporary stored them on
site, pending profiling and ultimate disposal.

Problem encountered and solutions:

Refusal encountered at 1.5 ft when drilling at location DP-02; drilling was successful
when relocated DP-02 about 1ft to the west.

_" Filtration of groundwater was not successful when using a hand pump(due to excessive
pressure buildup and significant reduction in flow); brought in in-line filters from R&M
office and the system worked properly.

_" The sample bottles did not arrive at the site on time and this created some delays.

Steam cleaner for decontamination of screens broke down and could not be re-started.

This prevented the work planned for today to be completed. Pending fixing of the steam
cleaner, the Geoprobe will be brought to site tomorrow (02;/04/04) to complete work.

Deviation from Work Plan: None

Future work: Advance borings at remaining locations and collect soil and groundwater samples.

Photographs: See pages that follow.

Employee's Signature: Date:



Photo #1. The saw cut/cored concrete at VE03

Photo #2 - Using a steam cleaner to decontaminate the screen used in water sampling

t,,



t_

Photo #3 - Collection of water samples at DP-03 using an in-line filter

t_



7996CapwellDdve
Oakland,CA 94621_015
Telephone:(510)556 2144

_1_ Fax;(510)553 2145

R&M Daily Activity Report
IW'I'P 360 CLOSURE CONFIRMATION SAMPLING

ALAMEDA POINT_AI,A,MEDA_CALIFORNIA

Date: 03/04/2004

WeatherEremp: Sunny
Start/Finish Time: 8:00 a.m. to 5:30 p.m
R&M Personnel Onsite: Ramesh Shah, Saraftagel_y, Shawn Vauglm
Contractors and Personnel Onsite: Vironex (Brandon Penera, Scan)
Equipment used by Contractor: Geoprobe, vacuum excavation rig, steam cleaner, hand auger
Equipment used by R&M: PID, digital camera,peristaltic pump, in-line filter ['orwater sarnplc
fihration, slide hammer for soil sample collection
Other Personnel/Site Visitors: Brad Shehon (TtEM1), Gregory Grace & Bob Perricone (Navy),
Dot Lofstrom (DTSC), Mike Morton & Tim McGrinty (Vironex pers_mncl onsltc for surprise
internal health and safbty audit)
Location of Field Activities: 1800 Orion Street and vicindy.

Summary of Field Activities:

_IV _ Mobilized equipment and supplies to site

_" Held health and safety tailgate meeting

inspected drilling equipment and documented inspection on USACE Form 385; also,
filled out the checklist provided by the Navy

Punched through asphalt on VE01 & VE02 with Geoprobe ng (Photograph 1).

Advanced borings at locations VE01, VE02, and VE03.

>" Sampled for groundwater at previous day's boring location DP02 (Photograph 2).

> Collected a total of 6 soil samples, 2 groundwater samples, 1 source blank sample, and 1
equipment rinse water sample as lbllows:



Boring Location. Sample# (Media_sampledepth, ft bgs)
VE01 033 IWTP360 012 (Soil; 3' 3.5')

033-IWTP360-013(Soil; 4'-4.5')
VE02 033-IWTP360-015(Soil; 3'-3.5'1

VE03 033 IWfP360 01g (Soil; 2' 2.5')
VE04 033-1WTP360021 (Soil; 3' 3.5')

033-1WTP360-022(Soil; 4'-4.5")
DP02 033-1WTP360-005(Water; 11')
N/A 033-1WTP360-031(Water; Source Blank)

033-1WTP360-032(Water; Equipment
Rinse)

bgs = Belowground surface

Prepared/labeledsample containers,packaged them,placed samples in coolerswith ice,
and completedchain-of-custody formsandother sample documentation. Samples for
hexavalemchromium analysiswere delivered(by Brad Sbeltonof TtEMI) to Curtis and
Tompkins Laboratoryin Berkeley, CA. Samplesfor CLP metalsand molybdenumwcrc
kept with Brad Shelton in coolers to be sere to APCL laboratoriesfor analysis.

>- Grouted and filled borings DP01, DP02, and DP03.

_" Containedall IDWs in labeled 55-gallondrums temporarily stored onsite,pending
profiling atld ultimatedisposal.

Problem encounteredand solutions:

Refusal encountered at 4.5 ft while vacuum excavatmg locations VE01 and VE02. We
attempted to widen VE02 slightly to the south (Photograph 3) in order to bypass the
refftsal area, but again were only able to get down 4.5 ft. We were not able to determine
the cause of the refflsais at VE01 and VE02. Brad Sbelton requested boring to ccasc at
these locations IEaaingthat le_sal was caused by a clay pipe known to run through the
area. Samples were not colleeled at these locations below 4.5 ft.

_" A possible gas pipellne was encountered at boring hlcation VE03 approximately 3 ff
down (Photograph 4). The Underground Service Alert (USA) and the Navy wcrc
in['ormcd o['the discovered pipe. Brad Shelton requested this hole be abat_doned and a
new boring made adjacent to it on 3/5/04.

A hard rocky layer was encountered at a depth of 4-4.5 fl at VE04. After gaining
approval from Brad Shelttm this layer was pushed through wit1 a hychopunch,
groundwater samples fTomthis location will be collected on 3/5/04.

7_ Workwith the vacuum excavationunit was occasionallyslowed due to sand clogging the
hos_.

Deviation from Work Plan: Somedeviationsfrom work plan were necessaryduc to
unanticipatedfield conditions. Examples:

_ Did not collcta groundwatersamples at VE-0I and VE-02



Could not collect fl_edeep groundwater sample at DP-04 (water was not present at a
depth of 8 fl)

_- At VE-03 colleclcd only onc samplc (at 3 ft); could not penetrate deeper because of an
obstacle (presence of cable/wtre)

Future work:

Advancebonngs at remaining locations,collectsoil and groundwatersamples,groutand
fill f'mishcdborings.

._ Ship coolerscontaining sampleslbr CLP metalsand molybdenumanalysis to APCL
laboratories(this will be done by Brad Shcllon)
Transferall drums containinglDWs to the "Shaw Group's" onsite nearbytemporary
waste storagearea; profile the wastes,and arrange for their disposal

Photographs: See pages that foLLow.

Employee's Signature: Datc:
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Photograph 1. Geoprobe punching through asphalt at VE02

Photograph 2. Groundwater sampling at DP02

t,,



Pholograph 3. Widc ing of _ E02 to the south in an attempt to bypass refusal area

Photograph 4, Uncovered pipe in VE03



7996 Capwell Drive
Oakland, CA 94621-2015
Telephone: (510) 553-2144
Fax: (510) 553-2145V

R&M Daily Activity Report
IWTP 360 CLOSURE CONFIRMATION SAMPLING

ALAMEDAPOINT,ALAMEDA,CALIFORNIA

Date: 03/05/2004

Weather/Temp: Sunny
Start/Finish Time: 7:30 a.m. to 6:30 p.m.

R&M Personnel Onsite: Ramesh Shah, Sara Hagerty
Contractors and Personnel Onsite: Vironex (Brandon Penera, Scan Borrowman), TtEMI (Brad
Shelton)
Equipment used by Contractor: Geoprobe, vacuum excavation rig, steam cleaner, hand auger,

slide hammer (handsampler) for soil sample collection
Equipment used by R&M: PID, digital camera, peristaltic pump, m-line filter for water sample
filtration, water level indicator

Other Personnel/Site Visitors: Gregory Grace & Bob Perricone (ROICC, Navy), Doug Delong
(Navy)
Location of Field Activities: 1800 Orion Street and vicinity.
Summary of Field Activities:

Mobilized equipment and supplies to site
Held health and safety tailgate meeting
Inspected drilling equipment and documented inspection on USACE Form 385; also,
filled out the machinery mobile equipment checklist provided by the Navy. Navy
provided one more new checklist for drilling equipment in the afternoon, which was
filled out for the Geoprobe rig (3 checklists total). Govermnent Inspector Gregory Grace
and Mr. R Perricone inspected drill rig and reviewed and approved completed checklist
for equipment and daily checklist for onsite equipment.
Added a new location to the north of VE02, per TtEMI, to allow collection of a water
sample which we were unable to collect at VE01 and VE02. This location was
Hydropunched and designated DP05. Two soil samples and one water sample were
collected.

Saw cut new location for VE03, renamed it VE03B, since VE03 (original) was located
over a possible gas line. Collected deep soil sample 033-IWTP360-019 @ 1045. Direct
pushed VE03 (for a second time) and installed a temporary piezometer to collect water
sample. Collected one water sample after several attempts
Vacuum excavated VE05 and VE06, for a total of 3 vacuum excavation locations for the
day.
Brad Shelton of TtEMI decided that after the several unsuccessful attempts to collect
water at DP04 (deep zone), no water sample will be collected at this location. A
temporary 1" diameter PVC monitoring well was installed with 2 feet of screen, from 10'
to 12' bgs. Groundwater level was 4.95' bgs. However the water "was muddy and not
enough to collect groundwater samples.
Grouted all sample locations and abandoned borehole locatoions. For the locations
which were saw cut, plugged with concrete saw cut pieces and grouted around them.

)" Water sample for VE05 could not be collected, water was thr too silty and turbid to pass
through filter, after attempting all day



_" Contacted the laboratory to see if we could collect a smaller volume of water for
hexavalent chromium analysis; the laboratory indicated that a 250-ml volume would be
acceptable.
Removed soil from and decontaminated the vacuum excavation truck. Contained soil

cuttings in 1 55-gallon drum.
_" Moved 1 water and 2 soil labeled 55-gallon drums to the Shaw Group's on-site IDW

storage area (Building 112) for profiling and disposal
Overall, a total of 7 soil samples and 5 groundwater samples were collected. Sample
locations, sample depths, and sample numbers are as follows:

Boring Location Sample # Sample Depth, Media
DP05 033-IWTP360-034 1.5;- 2.0 Soil
DP05 033-IWTP360-035 4.0 - 4.5 Soil
DP05 033-IWTP360-036 8 Groundwater
VE03 B 033-IWTP360-019 4.16 - 4.66 Soil
VE03 B 033-IWTP360-020 7 Groundwater
VE04 033-IWTP360-023 8- 10 Groundwater
VE05 033-IWTP360-024 2.5 - 3 Soil
VE05 033-IWTP360-025 4.5;- 5 Soil
VE05 033-IWTP360-026 Not collected
VE06 033-IWTP360-027 2._*;- 3 Soil
VE06 033-IWTP360-028 4._*;- 5 Soil
VE06 033-IWTP360-029 8- 10 Groundwater
VE06 033-IWTP360-030 8 - 10 Groundwater

bgs = Below ground surface
V

Prepared/labeled sample containers, packaged them, placed samples in coolers with ice,
and completed chain-of-custody forms and other sample documentation. Samples for
hexavalent chromium analysis were delivered (by Brad Shelton of TtEMI) to Curtis and
Tompkins Laboratory in Berkeley, CA. Samples for CLP metals and molybdenum were
kept with Brad Shelton in coolers to be sent to APCL laboratories for analysis.

Problems encountered and solutions:
)_ The work plan states that water would be collected, but does not clearly define how a

"well" would be created. We decided to direct push from 5 - 8 feet and install a
temporary piezometer. This called for a Geoprobe to be on site for all three days of field
activities.

We met refusals on VE01 and VE02, so it was decided that a new location would be
added, DP05, and would utilize the Hydropunch.
Water sample was very difficult to collect, which required additional staff time for
sampling. All staff moved from location to location attempting to collect water. We used
the Hydropunch direct push with a piezometer, hand bailing, and peristaltic pumping
were employed to facilitate water sampling.

_" At VE05, water sample could not be collected due to the turbidity and siltiness of the
water.

_" Contacted the lab that would analyze samples for hexavalent chromium to see if we can
collect a smaller volume of water for chromium analysis. Was told that 250 mL of water
would be adequate and so we collected 250 ml of water.

V



"_ Deviations from Work Plan: Some deviations fic_m v, oik plan weic necessary due to
unanticipated field conditions¸ E×amples:

> VE01 aild VE02 locations are nol ill _lder I_om wc_I to cast as showfl on Figme 5 orthc
workplan. VEOI is closest to fence and corner of Building 163A, and VE02 is south of

the c×cavation, a!I others are in order moving from west to east We sl:arted with VEO!
sample numbers, but stal_d on location VE02 in field, Fh¢ figure in the workplan does
not give a designation lbr location numbers and was at our discretion

> Did not collect gloundwatel samples at DP04 (deep water) and VE05 because iio water
was encountered at DP04 and the water was too turbid and silty to filter at VE_05 (as well
_ DP05 had wry little v,atcr)

> Collected only I equipment rinsate (per Brad Shelton of TtEMI)

Moved VE03 to a location east of"the existing location due t_ the _l_structi_l in the first
location, as stated in 03/04/04 daily log

2,, Added location DP05, sampled fo_ soil a_/d grou_ldwate_
_" Daily logs to bc _rwarded to ROICC, per their request (even though this was not

stipulated in the work plan)
Contracted the lab that _llld arlalyzt: saJIlp]tzs ftlr ht:×avalcnt chr_mlt_m t_ s_:e ii"w_ can
collect a smaller volume of water for that chromium analysis. Was to_d thal 250 mL of
water would be adequale al_d so we collected 250 ml of"watei

Future work:

Except _r waste pr_filing _md disposal and surveying of The sampling locations, which are in
progress, field activities hart: been coJi_pleted ilei¸ tile o_igiElal s_:h_:dt_lc. Mr. Brad $ht:llon of
TtEMI will ship coolers containing saznplcs for CLP metals and molybdei_um analysis to APCL
laboratories

Photographs: gee pages that follow.

Employee's Signature: Date:



Photograph #1 - Downhole photograph of VE02, which shows the widening required to
attempt to see the obstruction in hole at approximately 5 feet

Photograph # 2 - Downhole of VE01, which shows the general shape the vacuum excavation

creates.

Photograph # 3 - Soil samplingof VE05



Photograph # 4 Geoprobe used to drive down and insert a temporary well for water
sampling in VE05

Photograph # 5 - Decontamination of Vacuum Excavation system



"_S _,,_ ill::,_ _ _
Photograph # 6 - Labeled drums awaiting prof'ding and disposal, the labels are placed on

the lids of all drums to cover

Photograph # 7 - Label on drums awaiting disposal
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Response to DTSC October 27, 2006 Comments
Draft Arnendment to Closure Summary Report

Industrial Wastewater Treatment Plant 360
Alameda Point, Alameda, California

RESPONSE TO DTSC COMMENTS
ON THE NAVY'S RESPONSETO DTSC'S FIRST SET OF COMMENTS ON:

Draft Amendment Closure Summary Report (dated March 2006)
Industrial Waste Treatment Plant 360, Alameda Point, Alameda, CA

DTSC Review Comments dated October 27, 2006 from Buck King, PG, CHG, Engineering
Geologist, and BrianLewis, CHG, CEG, Senior Engineering Geologist, Geology, Permitting,
and CorrectiveAction Branch, Hazardous Waste Management Program

Specific Comments and Recommendation 1:
The GSU Recommended that the soil characterizationdatapresented in the Closure Summary
Report be re-organized to presentconditions in the 0 to 2 foot depth range, andthe 0 to 10 foot
depth range, in order to support risk assessment ewduation. The revised evaluation should
include a statistical comparison of site soil data to background soil data. Instances where
statistical comparison can not be made due to insufficient data or censored data should be noted.

The Navy response to GSU Recommendation 1 was that the existing soil characterization data
will be used to identify either the maximum value or the 95% Upper Confidence Limit using
Human and Ecological Risk Division (HERD) recommended depth intervals of 0 to 1 foot and 0

_, to 10 feet.

The Navy response to GSU Recommendation 1 did not specifically describe how the revised
document would address soil background inorganic',data evaluation or the completeness and
appropriateness of soil background inorganic dataset. The GSU considers the Navy's response
to be incomplete and silent on the issue of soil background chemistry data source and its
appropriateness for use at IWTP 360.

RESPONSE TO COMMENT 1:

The Navy provided specific descriptions and examples of how the soil background datawould be
re-evaluated with the RTC to HERD's Specific Comment 5 that were included along with GSU's
RTCs. This attachment is provided again for your reference.

Specific Comments and Recommendation 2:
The GSU recommends that groundwater data used to characterize the site include the results
from well M04-05. The well M04-05 is approximately 30 feet down gradient of the vitrified
clay pipe lines associated with IWTP 360, and is considered representative of groundwater
conditions associated with the regulated unit. The revised report should include a revised
statistical evaluation of site groundwater data compared to background groundwater data.

Oct06IWTPRTC.doc Page 1 _ _lll_02-125.20



Response to DTSC October 27, 2006 Comments
Draft Amendment to Closure Summary Report

Industrial Wastewater Treatment Plant 360
Alameda Point, Alameda, California

The Navy response to GSU Recommendation 2 was that data from well M04-05 should not be
included in the characterization of the IWTP 360 because M04-05 is included in an ongoing
base-wide groundwater investigation under the CERCLA program.

The GSU considers the Navy's response incomplete and silent on the issue of statistically
evaluating groundwater inorganic chemistry data and comparing it to background data. The
GSU is interested in inorganic chemistry results including lead, copper, cadmium, total
chromium, and hexavalent chromium data. The GSU does not agree with the argument that the
CERCLA administrative program precludes the use of data from well M04-05. The data from
well M04-05 will support the understanding groundwater chemical conditions in the IWTP 360
area. The GSU does not agree with the Closure Summary Report interpretations that cadmium
and hexavalent chromium levels in groundwater beneath IWTP 360 are the result of background
conditions the GUS is interested in the basis for interpreted background levels and in the Navy's
interpretation of groundwater conditions in the IWTP 360 area.

RESPONSE TO COMMENT 2:
The GSU comments suggests results for monitoring well MW04-05 are "considered
representative of groundwater conditions associated with the regulated unit". The Navy
disagrees with this assertion; rather the Navy considers the results for MW04-05 representative
of Building 360 located upgradient of MW04-05 and IR Site 3 Group rather than the regulated
unit.

Recent results from the spring 2006 groundwater monitoring performed as part of the Alameda V
Basewide Annual Groundwater Monitoring Program (conducted under CERCLA) revealed
chromium concentrations in groundwater of 21,000 ug/L from the second water bearing zone
downgradient from Building 360 (monitoring well D03-03) but cross-gradient of the regulated
unit. This supports the presence of a chromium source associated with Building 360 that would
account for the chromium reported in MW04-05.

The Navy does not suggest the CERCLA administrative program precludes the use of data from
well M04-05, rather, the Navy believes the results :forMW04-05 are not representative of the
regulated unit and its inclusion in the risk assessment may overstate the groundwater risks
specifically associated with the regulated unit.

As indicated in Response to Comment 1 above, guidelines for evaluating site data versus
background were provided as part of the response to HERD's Comment 5 (attached). This
evaluation will be performed for the site groundwater results.

Spec{fic Comments and Recommendation 3:
Recommendations. The GSU reiterates it previous recommendation that the soil characterization
data presented in the Closure Summary Report is reorganized to ;supportrisk assessment
evaluation. The revised evaluation should include a statistical comparison of site soil data to

R
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Response 1LoDTSC October 27, 2006 Comments
Draft Amendment to Closure Summary Report

Industrial Wastewater Treatment Plant 360
Alameda Point, Alameda, California

background soil data. Instances where statistical comparison can not be made due to insufficient
data or censored data should be noted.

The GSU also reiterates it previous recommendationthat groundwaterdata used to characterize
the site includes the results from well MW04-05. The Closure SummaryReport shouldbe
revised to include an amendedstatistical evaluationof site groundwaterdata, including a
comparisonto backgroundgroundwaterdata, and be resubmitted to the Departmentfor GSU
review.

RESPONSE TO COMMENT 3:

As previously stated, a new background evaluation of the soil data is being performed using both
graphical and numerical techniques, and the results will be used to update the chemicals of
potential concern (COPC) for the site, and then in calculating the exposure point concentrations
(EPCs) for the COPCs.

The Navy also reiterates its position that groundwater data from well M04-05 should not be
included in the characterization of the regulated unit, but rather considered as part of the ongoing
CERCLA activities relating to Building 360 and IR Site 3 Group, including the basewide long-
term groundwater monitoring program and the upcoming remedial design data gap investigation
for IR Site Group 3. Both of these CERCLA activities involve groundwater data collection and
contaminant delineation that would lead to appropriate groundwater remedial actions. Coupled
with the RCRAJCERCLA integration per the FFA, addressing M04-05 under the ongoing

_' CERCLA actions is appropriate.

Oct 06 IWTP RTC.doc Page 3 Tllal_l
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Response to DTSC October 27, 2006 Comments
Draft Amendment to Closure Summary Report

Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

ATTACHMENT FOR

Response to the September 11, 2006
HERD Specific Comment:5

m
Oct 06 IWTP RTC.doc Page 4 ll_ml_i
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Procedure for Evaluating Site ChemicalData Against Background Data
IWTP360,Alameda Point, California

The site is locatedwithin the background area designated as "blue". The electronic data results
were obtained from TtEMI that correspondto the samplesused to developthe blue background
data set, as identifiedin Summary of Background Concentrationsin Soil and Groundwater,
Alameda Point, by Tetra Tech EM Inc., dated December 2001.

As the constituentsof interest are metals, and many of the metals include numerous non-detect
values, comparison with background will center on a combination of graphical evaluationsand
nonparametric tests. A flow diagram of the proposed process is provided below:

An example analysisusing the aboveprocess was performed for arsenic in soil, of particular
interest at IWTP360.

02125.2000/BackgroundDataEval Procedure (090906).doc



ProcedureforEvaluatingSiteChemicalDataAgainstBackgroundData
IWTP360, Alameda Point, California

Basic Summary Statistics

SampleSet No. Sxmptes NO,NDs % ND Average Maximum

Site Data (Detect Results)
BlueBackp_round 89 55 61.8% 6.19 23

20 11 55.0% 5.12 15.5

Quantile Test / Graph

Severalgraphicalmethodswereusedto evaluatesite versusbackgroundto d_erminethe most
efficient and effectivemethod. Two approachesperformed using excel on theraw data included
a quantileplot and quantile-quantileplot comparing theblue background data to the site data, as
shownbelow:

Site Versus Background ConcentraUons - ArSenic in SOil
QuanUle PlOt

25

SO 60 70 80 90 100

percentile
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Procedure for Evaluating Site Chemical Data Against Background Data
IWTP360, Alameda Point, Califo rain

ll_ Site Versus Background Concentration - As In Soil
QuanBle-QuanUle Plot

25

0-

0 5 I0 15 20 25

Con_nblUon of As In Background

The results show quite clearly the site data falls well below backgrounddata in the higher
coneen_ation range. A quamiletest was also performedon the data using ChemStat 6.1 (a
software package designed specifically for evaluatingchemical data for RCRA compliance).
Results of this analysis indicated "no statistical significance at 95%confidence lever".

Gehan NonparametrieTest
Due to the high percentageof NDs in the data set for arsenic in soil (greater than 50%for both
background and site data sets), a GehanTest was performed(again using ChemStat6.1). The
Gehan Statistic was 0.043, well below the criteriaof 1.645,resulting in "no statistical
significance at 95% confidence level". A copy of the output is providedbelow.

To validate these findings, given the high values found in the backgrounddata set, an outlier
analysiswa._performed on the background data. Two potential outliers were identified. The site
datapassed the GelranTest even after removing the potentialoutliers from the background data.

lw
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Procedure for EvaluatingSite Chemical Data Against BackgroundData
IWTP360,Alameda Point, California

Gehan Non-Parametric Rank Test
Parameter: ARSENIC

Gehan Ranks
Point Date Result d - e Rank a(R)
033-IWTP360-024 1/1/2000 ND<0.35 0 - 1 33.5 -43
B16-11 8/20/1998 ND<0.61 U 0 - 2 33.5 -43
B16-10 8/20/1998 ND<0.66 U 0 - 3 33.5 -43
B16-11 8/20/1998 ND<0.7 U 0 - 4 33.5 -43
M09-05 11/6/1998 ND<0.71 U 0 - 5 33.5 -43
B16-10 8/20/1998 ND<0.72 U 0 - 6 33.5 -43
M16-04 11/8/1998 0.74 J 1 - 6 37 -36
M16-04 11/8/1998 0.74 J 2 - 6 38 -34
B16-11 8/20/1998 ND<0.79 U 2 - 7 34.5 -41
B16-10 8/20/1998 ND<0.8 U 2 - 8 34.5 -41
M09-05 11/6/1998 0.84 J 3 - 8 40 -30
B16-12 8/20/1998 ND<0.88 U 3 - 9 35 -40
134-0014 1/1/2000 ND<0.88 3 - 10 35 -40
M09-05 11/6/1998 0.92 J 4 - 10 42 -26
134-0014M 1/1/2000 0.94 5 - 10 43 -24
033-IWTP360-019 1/1/2000 ND<I 5 - 11 36 -38
B16-12 8/20/1998 ND<I.2 U 5 - 12 36 -38
033-IWTP360-004 1/1/2000 ND<I.2 5 - 13 36 -38
134-0015M 1/1/2000 1.3 6 - 13 45.5 -19
B16-10 8/20/1998 ND<I.3 U 6 - 14 36.5 -37
033-IWTP360-003 1/1/2000 ND<I.4 6 - 15 36.5 -37
B16-12 8/20/1998 ND<I.4 U 6 - 16 36.5 -37
033-IWTP360-013 1/1/2000 ND<I.4 6 - 17 36.5 -37
B07C-11 8/18/1998 ND<I.5 U 6 - 18 36.5 -37
033-IWTP360-035 1/1/2000 ND<I.5 6 - 19 36.5 -37 _ J
MBG-3 5/30/1996 1.63 7 - 19 49.5 -11
MBG-3 5/30/1996 1.68 8 - 19 50.5 -9
033-IWTP360-001 1/1/2000 ND<I.7 8 - 20 37.5 -35
MBG-3 5/30/1996 1.8 9 - 20 52 -6
B07C-11 8/18/1998 ND<I.9 U 9 - 21 38 -34
B07C-11 8/18/1998 ND<I.9 U 9 - 22 38 -34
033-IWTP360-012 1/1/2000 ND<1.9 9 - 23 38 -34
MW410-1 7/2/1994 ND<1.9 U 9 - 24 38 -34
033-IWTP360-034 1/1/2000 ND<2 9 - 25 38 -34
B07C-12 8/18/1998 ND<2 U 9 - 26 38 -34
MW410-1 7/2/1994 ND<2.2 U 9 - 27 38 -34
033-IWTP360-021 1/1/2000 ND<2.3 9 - 28 38 -34
MW410-4 7/13/1994 ND<2.4 U 9 - 29 38 -34
MW410-1 7/2/1994 ND<2.4 U 9 - 30 38 -34
B410-9 7/13/1994 ND<2.4 U 9 - 31 38 -34
MW547-1 6/30/1994 ND<2.5 U 9 - 32 38 -34
MW410-4 7/13/1994 ND<2.5 U 9 - 33 38 -34
MW547-2 6/30/1994 ND<2.5 U 9 - 34 38 -34
MW547-1 6/30/1994 ND<2.5 U 9 - 35 38 -34
MW410-3 7/13/1994 ND<2.6 U 9 - 36 38 -34
B410-7 7/13/1994 ND<2.6 U 9 - 37 38 -34
MW547-2 6/30/1994 ND<2.7 U 9 - 38 38 -34
MW547-2 6/30/1994 ND<2.7 U 9 - 39 38 -34
MW547-1 6/30/1994 ND<2.8 U 9 - 40 38 -34
MW410-3 7/13/1994 ND<2.8 U 9-41 38 -34
MW547-1 6/30/1994 ND<2.8 U 9 - 42 38 -34
MW547-2 6/30/1994 ND<2.8 U 9 - 43 38 -34
MW410-4 7/13/1994 ND<2.8 U 9 - 44 38 -34
MW410-1 7/2/1994 2.8 10-44 65 20
MW410-3 7/13/1994 2.9 11 -44 66 22

MW410-4 7/13/1994 ND<2.9 U 11 -45 39 -32 _i_

02125.2000/BackgroundData Eval Procedure(090906).doc Page 4 of 5



Procedurefor Evaluating Site Chemical Data Against BackgroundData
IWTP360,Alameda Point, California

IIW' Gehan Ranks
Point Date Result d - e Rank a(R)
MW410-3 7/13/1994 ND<2.9U 11 -46 39 -32
MW547-2 6/30/1994 2.9 12- 46 68 26
MW410-3 7/13/1994 ND<2.9U 12 -47 39.5 -31
B410-7 7/13/1994 ND<3 U 12-48 39.5 -31
MW410-4 7/13/1994 ND<3 U 12-49 39.5 -31
B410-9 7/13/1994 ND<3 U 12- 50 39.5 -31
MW547-1 6/30/1994 3 13 - 50 71 32
B410-9 7/13/1994 ND<3.1 U 13 - 51 40 -30
MW410-1 7/2/1994 3.1 14- 51 72.5 35
MBG-3 5/30/1996 3.14 15 - 51 73.5 37
MW547-2 6/30/1994 3.2 16- 51 74.5 39
B410-7 7/13/1994 3.2 17- 51 75.5 41
B410-7 7/13/1994 3.3 18- 51 76.5 43
033-IWTP360-015 1/1/2000 3.4 19- 51 77.5 45
MW547-1 6/30/1994 3.5 20- 51 78.5 47
MW410-1 7/2/1994 3.5 21 - 51 79.5 49
B410-9 7/13/1994 3.5 22- 51 80.5 51
MW410-3 7/13/1994 3.7 23 - 51 81.5 53
033-IWTP360-018 1/1/2000 3.8 24- 51 82.5 55
MW410-4 7/13/1994 4 25- 51 83.5 57
033-IWTP360-022 1/1/2000 4 26 - 51 84.5 59
033-IWTP360-027 1/1/2000 4.5 27- 51 85.5 61
033-IWTP360-028 1/1/2000 4.9 28 - 51 86.5 63
B410-7 7/13/1994 5 29 - 51 87.5 65
MW547-2 6/30/1994 5.3 30- 51 88.5 67
B410-9 7/13/1994 5.9 31 -51 89.5 69
B410-9 7/13/1994 6 32- 51 90.5 71
B410-7 7/13/1994 6.1 33- 51 91.5 73
MW410-1 7/2/1994 6.2 34- 51 92.5 75
033-IWTP360-025 1/1/2000 7.7 35 - 51 93.5 77
B547-6 7/3/1994 ND<10U 35 - 52 51 -8
MWC2-3 7/26/1994 ND<I 1U 35 - 53 51 -8
B547-10 7/3/1994 ND<I 1U 35 - 54 51 -8
BC2-7 7/25/1994 ND<12U 35 - 55 51 -8
B547-10 7/3/1994 12 36- 55 96.5 83
MWC2-3 7/26/1994 ND<12 U 36- 56 51.5 -7
MWC2-3 7/26/1994 ND<12 U 36- 57 51.5 -7
B547-6 7/3/1994 ND<12 U 36- 58 51.5 -7
BC2-7 7/25/1994 ND<12 U 36- 59 51.5 -7
BC2-7 7/25/1994 ND<12 U 36- 60 51.5 -7
B547-10 7/3/1994 ND<12 U 36- 61 51.5 -7
B547-6 7/3/1994 ND<12U 36- 62 51.5 -7
M-qv'C2-3 7/26/1994 ND<12 U 36 - 63 51.5 -7
BC2-7 7/25/1994 ND<12U 36- 64 51.5 -7
MWC2-3 7/26/1994 ND<13 U 36- 65 51.5 -7
MWC2-3 7/26/1994 ND<13 U 36- 66 51.5 -7
B547-6 7/3/1994 15 37- 66 103 96
033-IWTP360-002 1/1/2000 15.5 38 - 66 104 98
B547-6 7/3/1994 16 39-66 105 100
B547-6 7/3/1994 17 40 - 66 106 102
B547-10 7/3/1994 18 41 - 66 107 104
B547-10 7/3/1994 21 42 - 66 108 106
B547-10 7/3/1994 23 43 - 66 109 108

Gehan Numerator = 8_ Gehan Denominator Sum = 226908, Gehan Denominator = 185.229, Gehan Statistic = 0.0431897
Z = 1.64485 at 95% level of significance

0.0431897 < 1.64485
No Statistical Significance at 95% Confidence Level
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DEPARTMENTOFTHENAVV 5090
Set BPMOW.LO\0778
September12, 2006

Mr. Salv,atoreCiriello
SectionChief
StandardizedPermitsand CorrectiveActionBranch
DepartmentofToxicSubstancesControl
700 He:r=zAvenue,Suite200
Berkele), CA 94710-2721

Dear Mr Ciriello:

Subj: R_:SPONSETO COMMENTSIWTP360, HAZARDOUSWASTE FACILITY
PERMIT EPA ID CA2170023236NAVALAIR STATIONALAMEDANOW
Kr&OWNAS ALAMEDAPOINT,ALAMEDA,CALIFORNIA

Enclosed is Navy's Responseto Comments(RTCs)from Departmentof Toxic Substances
Control i DTSC)on the Draft ClosureReport IndustrialWaste Treatment Plant(IWTP) 360.
Your forwarding letter of May26, 2006 requeststhat a revised closure report be submittedto
DTSC bl/June 30, 2006. As stated in the email of June 22, 2006, we were unable to meet this
date due to the additional riskassessmentsneededto complywith DTSC's Human and
Ecological Risk Division (HERD) reviewcomments,and the projectscope issue with the Navy
contract,)r.

Nowthe project is ready to proceedagain,discuss the RTCsor meet with DTSC. Upon
resoluticn of comments,we need forty five (45) calendar days to submitthe revised closure
report. We would appreciate your responseby September30, 2006. Should you have any
questior s, please contact Mr. Lou Ocampo,NavyRemedial Project Managerat (619) 532-0969
or me at (619) 532-0907.

Sincerely,

THOMASL. MACCHIARELLA
BRAGEnvironmentalCoordinator
By direction of the Director

Encl: (1) RTCsIWTP 360 Sep 11, 2006



5090
Ser BPMOW.LO\0778
September12, 2006

Copyto:
Mr.AlexGaldamez Mr. DanielE. Murphy
ProjectI_anager Supervisor'
StandardizedPermitsandCorrectiveActionBr. Officeof MilitaryFacilities
Departmentof ToxicSubstancesControl DepartmentofToxicSubstancesControl
700 HeirtzAvenue,Suite200 700 HeinzAvenue,Suite200
Berkeley,CA 94710-2721 Berkeley,CA 94710-2721

Mr.MohnderS. Sandhu Mr.BuckKing,Ph.D.
Chief Geologica_SupportUnit
StandardPermitsandCorrectiveActionBr. DepartmentofToxicSubstancesControl
Departrrentof ToxicSubstancesControl 700 HeinzAvenue,Suite200
700 He;r=zAvenue,Suite200 Berkeley,CA 94710-2721
Berkeley,CA 94710

Mr.Riz/L,.Sarmiento,PHD Ms. DianeSilva
Departn'entofToxicSubstancesControl NavyAdminRecordsMgr
ToxicologySupportUnit (3 copies)
1011 NcrthGrandviewAvenue" NAVFACSouthwest
Glendal,;,CA 91201 937 NorthHarborDrive,Bldg1, 3'd Fir

San Diego,CA. 92132
Ms. Dot Lofstrom,P.G., ProjectManager Mr.PeterRussell
No. Cal.OperationsOfficeof MilitaryFacilities RussellResourcesInc.
Departn"entof ToxicSubstancesControl 440 NovaAlbionWay, Suite1
8800 C_I CenterDrive San Rafael,CA 94903
Sacramtmto,CA 95826

Ms Annul-MadeCook Ms. DebbiePotter(w/oencl)
US EPA (SF-8-2) CityofAlameda
75 HawthorneStreet 950 West MallSquare,Room217
San Francisco,CA 94105 Alameda,CA 94501

Mr.Cr_i_]Hunter
TetraT_ch, EMI.
10860C_oldCenterDrive,Suite200
RanchoCordova,CA 95670



Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

RESPONSE TO DTSC REVIEW COMMENTS ON DRAFT AMENDMENT TO
CLOSURE SUMMARY REPORT INDUSTRIAL WASTE TREATMENT PLANT 360,

ALAMEDA POINT, ALMEDA, CALIFORNIA
September 11, 2006

Review Comments dated May 24, 2006 from Buck King, PG, CEG, Engineering Geologist,
Geological Services Unit, Hazardous Waste Management Program, Berkeley Regional
Office.

GSU Recommendation 1:

The GSU recommends that the soil characterization data presented in the Closure Summary
Report be reorganized to present conditions in the 0 to 2 foot depth range, and the 0 to 10 foot
depth range, in order to support risk assessment ewtluation. The revised evaluation should
include a statistical comparison of site soil data to background soil data. Instances where
statistical comparison can not be made due to insufficient data or censored data should be noted.

RESPONSE TO RECOMMENDATION 1:

As recommended by Human and Ecological Risk Division (HERD)' specific comment 4 on soil
characterizationdata, the maximum values and 95% UCL values (as applicable) for the existing
site soil datawill be recalculated using the recommended depth intervals of 0-1 feet and0-10

_' feet.

GSU Recommendation 2:

The GSU recommends that groundwaterdataused to characterizethe site include the results
from well M04-05. The well M04-05 is approximately 30 feet down gradientof the vitrified
clay pipe lines associated with IWTP 360, and is consideredrepresentative of groundwater
conditions associated with the regulated unit. The revised report should include a revised
statistical evaluation of site groundwaterdatacompared to background groundwaterdata.

RESPONSE TO RECOMMENDATION 2:

The groundwaterdata from well M04-05 should not be included in the characterizationof the
IWTP site because M04-05 is included in an ongoing base wide groundwater investigation under
the CERCLA program, which also covers the groundwaterbeneath IWTP 360. For this same
reason, the well was not included in the Final Amendment on the Closure Plan and Sampling and
Analysis Plan, which were both approved by DTSC.

Final IWTP360RTCl.doe Page 1 Contract N68711_2-D-8213 CTO 0018
September 11,2006



Responseto DTSCCommentsto DraftAmendmentto ClosureSummaryReport
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

Review Comments dated May 18, 2006 from Riz A. Sarmiento, Ph.D., Staff Toxicologist,
Human and Ecological Risk Division (HERD)

September 11, 2006

HERD General Comment:

The Human Health Risk Assessment (HHRA) preparedby Tetra Tech EM Inc. in September
2004 has deficiencies that arereflected in the Technical Addendum to the Human Health Risk
Assessment (ITSI, 2006). HERD recommends that the risk assessment (Tetra Tech EM Inc.,
2004) be revised by incorporatingthe following comments from HERD so that the Technical
Addendum can be revised accordingly. It is also HERD's understandingthat the request to close
IWTP 360 is based on the soil meeting the RCRA requirementsby the groundwaterwill be
addressedunder the Comprehensive Environmental Compensation Liability Act (CERCLA). If
so, this seems to be a modification of RCRA Closure requirements. Please indicate whether or
not HERD's understandingof the approach is accurate.

RESPONSE TO GENERAL COMMENT:

The deficiencies identified in the Human Health Risk Assessment (TtEMI, 2004) will be
addressed and presented in a revised Technical Addendum to the HHRA. In addition, HERD's
understanding regarding the Navy's request that groundwaterat the site be addressed under
CERCLA is correct. Since groundwaterflows and commingles beyond IWTP 360, it is likely
cost prohibitive to implement any RCRA corrective action on the groundwaterwhile a more
comprehensive basewide groundwaterinvestigation is ongoing underthe CERCLA program.
Under Section 8 - StatutoryCompliance/RCRA-CERCLA Integration,Federal Facility
Agreement at Alameda Point between the Navy andregulatory agencies, it is stated that the
Parties intend to integrate the Navy's CERCLA response obligations with RCRA corrective
action obligations. Summarizing another statement in the section, the Parties intendthat
activities covered by this agreement will achieve compliance with CERCLA, satisfy correction
action requirementsof RCRA sections for a RCRA permit, for interim status facilities, andmeet
or exceed all applicable or relevant and appropriateFederaland ',Statelaws and regulations.

HERD Specific Comment 1: Table 1, Step 2: IdentifF the Decisions

This step should discuss the action and alternativeaction, e.g. no further action, further
investigations, remediation, once the stated problem is addressed. The decision that is stated in
this document seems to be more appropriateas the stated problem, i.e., it is unknown (a) if the
target constituents in subsurface soils are present at concentrationsthat exceed the preliminary
remediation goals (PRGs), (b) if the constituents in groundwaterin the vicinity of IWT360 are
present at concentrations that exceed the maximum contaminantlevels (MCLs). Step 2 should

Final lWTP360RTCl.doc Page 2 ContractN68711-02-D-8213 CTO 0018
September 11, 2006



Response toDTSC Cominentsto DraftAmendment toClosure SummaryReport
IndustrialWastewaterTreatmentPlant 360

AlamedaPoint, Alameda, California

identify the action if it is demonstrated that the subsurface soil constituents exceed the PRGs or if
the chemical concentrations in groundwater exceed MCLs.

RESPONSETO SPECIFIC COMMENT 1:

The intent of including the DQO table in the closurereport was to reiteratethe goals developed
in the SamplingPlan for the Closure ConfirmationSampling(TtEMI,2004). Although the table
will not be revised, the Navy would like to clarify the proposed actionsbased on the fmdings of
the confirmation samplingand risk assessmentas follows: If it is determinedthat a corrective
action on the soil is needed,RCRA correctiveaction will be conducted;if a corrective action is
needed on the groundwater, it willbe deferred to the CERCLAprogram,as previously stated.

HERD Specific Comment 2, Identification of Chemicals o[Potential Concern (COPC),
pa_e 36:

HERD does not agree with the elimination of iron as a COPC because on-site activities were not
considered to contribute iron to the environment. If iron was detected, and the highest
concentration was not at or below the background level, then iron should be evaluated as a
COPC.

HERD does not recommend the elimination of a chemical as a COPC based solely on a

_, comparison to its corresponding preliminary remediation goal (PRG) value. The cumulative
screening risk and/or hazard index should be presented, and the rationale for eliminating a
specific chemical as a COPC should be discussed _mdagreed upon by DTSC.

RESPONSETO SPECIFIC COMMENT2:

Iron will no longer be eliminated based on the fact that site activities did not involve its use.
Cited sections will be revised accordingly. As requested in specific comment 5, a new
background evaluation will be completed for metals results, including iron, from the samples
collected at the site. Those metals determined to be statistically greater than background will be
considered a COPC, and will be included in the total risk calculations.

HERD Specific Comment 3, Section 8.2.1, 2"aparagraph, patte 37:

The statement "EPA risk assessment guidance (1989) includes a preference for evaluation of the
residential pathway" is inaccurate. Although the Risk Assessment Guidance for Superfund
(EPA, 1989) states that residential land use is "generally the mos,t conservative choice to make
when deciding what type of alternate land use may' occur in the furore," the Guidance does state
that future residential use may not be justified if it is unlikely that the site will support residential
use. HERD recommends that this statement be restated that the ,evaluation of the residential

Final IWTP360RTCI .doe Page 3 ContractN68711_)2-D-8213CTO 0018
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

scenario is intended to provide flexibility in the reuse plan rather than for compliance with EPA
risk assessment guidance.

RESPONSE TO SPECIFIC COMMENT 3:
The statement will be revised as recommended.

HERD Specific Comment 4_Section 8.2.2, Estimation of Exposure Point Concentrations,
pa,_e38:

The humanhealthriskassessmentused soil datafrom0 to 4 feetbelow groundsurface(bgs)
because soil datafrom0 to 2 feetbgs is minimal.The potentialexposuresof a humanreceptor
are delineated into surface soil and subsurface soil exposures. Surface soil is typicallyfrom
surface to one-footbgs, and subsurface soil extends to a depth of 10feet bgs. If, as the report
indicates, the surfacesoil data are minimal and do not justify the calculationof a 95%upper
confidence limit (UCL), then HERDrecommendsthat the maxinmmconcentrationdetected
between 0 to 1 foot bgs be used be to evaluatesurfacesoil exposures.

RESPONSE TO SPECIFIC COMMENT 4:

The maximum values and 95% UCL values (as applicable) for the existing site soil data will be
recalculated using the recommended depth intervals of 0-1 feet and 0-10 feet.

HERD Specific Comment 5, Section 8.4, page 41;'

Please clarify that the total risk and hazard index estimates posed to an adult and child are
calculated under the residential scenario only.

The incremental risk excludes, rather than includes, background metals. Based on recent internal
discussions, HERD recommends a revised methodology for addressing background or ambient
concentrations. If a detected chemical's maximum concentration is higher than its corresponding
background or ambient level, then the chemical is not identified as a COPC. However, the
background concentration is compared to its corresponding PRG in order to estimate its
screening risk and hazard index. The background risk and/or hazard index are presented in the
risk characterization along with the risk and/or hazard index due to the detected site
concentrations in order to provide a perspective on the results of the risk assessment.

This report states that Section 8.4.2 presents the incremental risk for the residential scenario, and
that Section 8.4.4 presents the health effects associated with lead exposure. Please correct the
cited sections to Section 8.4.2.3 and 8.4.2, respectively.

Final1WTP360RTCI.doc Page 4 ContractN68711-02-D-8213CTO 0018
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

AlamedaPoint,Alameda,California

RESPONSE TO SPECIFIC COMMENT 5:

Total risk and hazard index estimates are calculated for both adult and child under the residential

exposure scenario only. The remaining exposure scenarios; future commercial/industrial worker,
and future construction worker, include the calculation of total risk and hazard index estimates
for adult exposures only.

COPCs will be re-evaluated!re-identified by comparing the site soil data to the Alameda
Basewide Background data (see attachment for the proposed metl_odology for evaluating site
data versus background data). Chemicals present at the site at concentrations consistent with
background will not be included in the COPC list, but the concentrations will be compared to the
PRGs; those site background concentrations that are above PRGs will be further evaluated and
presented with the background risk. Cited sections will be revised accordingly.

HERD Specific Comment 6)Summat T of Calculated Non-Carcinogenic Hazards Tpage 42:

Please clarify the following footnotes in this summary:

• Footnote (2) states that the incrementalHI is mostly from potential exposure to metals in
groundwater,but the HI due to groundwater exposure is not presented. Please present the
HI due to groundwater.

• Footnote (2) also states that removing arsenic andmanganese background levels results
in an HI of 5.32 due to surface soils at the site. HERD notes that the incrementalhazard

index (HI) for residential surface soils is shown to be 10.1 (i.e., total HI of 18.2 less the
background HI of 8.1). Therefore, the risk due to background levels was already taken
into account in orderto calculate the incremental HI. Hence, it is not appropriateto
subtract, once again, the HI due to background levels of arsenic andmanganese in order
to reduce the HI to 5.32.

Rather than just stating that the incremental risk is from groundwater only, or that removing
groundwater would result in reduced risk estimates, HERD recommends that the summary table
presented in Section C3.0 of Appendix C be shown in Section 8.4.1 in order to provide a more
comprehensive presentation of the risk and hazard index estimates. Without these values, the
current summary tables do not clearly support the conclusions that groundwater is the primary
contributor.

HERDrecommends that the summary tablebe revised according to Specific Comment 5.

FinalIWTP360 RTCl.doc Page 5 ContractN687114J2-D-8213CTO0018
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

RESPONSE TO SPECIFIC COMMENT6:

The summarytable presented in Section C3.0 willbe revisedbased on the new COPCsgenerated
in response to Specific Comment5. In addition, this revised summarytable will be presented in
Section 8.4.1. Cited footnoteswill be clarified.

HERD Specific Comment 7, Section 8.4.1.2_ Construction Worker Scenario, page 43:

The human health risk assessment did not evaluate the groundwater pathway. If the depth to
groundwater ranges from 4.5 to 12 feet bgs, there is the possibility that a construction worker
associated with redevelopment activities could come into contact with the shallow groundwater.
HERD recommends that the risk assessment include an evaluation of potential exposure of
construction worker to groundwater via incidental ingestion and ,dermal contact. The used of
personal protective equipments (PPE) or other mitigating measures during construction activities
can be discussed subsequently if the baseline risk estimates should indicate that the levels are
unacceptable.

RESPONSE TO SPECIFIC COMMENT 7:

A pathway for construction worker for incidental ingestion of and dermal exposure to
groundwater will be added and evaluated, though the Navy believes that incidental ingestion of
groundwater by construction work is not a very realistic assumption.

HERD Specific Comment 8TAppendix C, Section C2. O:

Contrary to the last statement in Section C2.0, Table 2 in Appendix C presents the dermal
absorption factors but does not present the exposm'e factors and toxicity values. Please revise
either the statement in Section 2.0 or Table 2 for consistency.

RESPONSE TOSPECIFIC COMMENT 8:

The reference in the text should be to Table 1 not 2. The text will be revised.

HERD Specific Comment 9TAppendix CTTable 1:

Based on the conversion of the Reference Exposure Limit (REL) to a Reference Dose (RfD), the
RfD for hexavalent chromium should be 5.7E-5 instead of 3E-3. Please correct the presented
value. Furthermore, the values presented as inhalation reference concentrations are inhalation
reference dose values. Please revise for accuracy.

Final IWTP360RTCl.doc Page 6 Contract N68711-02-D-8213CTO 0018
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Responseto DTSCCorrmaentsto DraftAmendmentto ClosureSummaryReport
IndustrialWastewaterTreatmentPlant360

Alameda Point, Alameda, California

RESPONSE TO SPECIFIC COMMENT 9:

The cited hexavalentchromium wasa typo and willbe correctedin the text; note that the correct
value of 5.7E-5 was used in thecalculations for hexavalentchromium. The cited references will
be correctedon the table.

HERD Specific Comment 10, Appendix C, Table 3 and Table 6 in main bod v of the report:

Analytes with 95% UCL background concentrationshigher than the 95% UCL site
concentrations were identified as COPCs based on the frequency of detection. HERD does not
agree with this approach. If an analyte has a site concentrationthat is at or lower than the
corresponding concentration, then that analyte should not be identified as a COPC. The next
step would be to compare the site concentrations to the USEPA Region IX and CalEPA-modified
residential soil PRG in order to calculate a background risk or haTard index.

Based on this recommendation, aluminum, arsenic, cobalt, manganese, nickel, and vanadium
should be eliminated from the list of soil COPCs.

RESPONSE TO SPECIFIC COMMENT 10:

In Specific Comment 5, HERD recommends a revised methodology for addressing background

concentrations; thus, specific COPCs are being re-evaluated/re-identified based on the
recalculated site soil data. In addition, each analyte will be identified or eliminated as a COPC in
accordance with the above recommendations.

HERD Specific Comment 11, Appendix C_Risk and Hazard Calculations:

HERD spot-checked the risk andhazard calculations andhas the following comments:

• The toxicity values were labeled as cancer slope factors (CSF)/Unit Risk. The risk
associated with the inhalation pathway is either the product of the air concentrations
(expressed in mg/m3 or ug/m3) multiplied by the unit risk, or the product of the
calculated dose multiplied by the inhalation slope factor. It is apparentthat the risk
estimates due to inhalation was conducted by multiplying the dose or intake with the
inhalation slope factor, andthe slope factors were used to estimate the risks due to the
ingestion and dermal pathways. Therefore, HERD recommends that the term "unit risk"
be deleted from the headings in the Table 7 series tables in order to avoid confusion.

Similarly, the term reference concentration (RfC) should be deleted from the tables since
it seems that the reference dose (RID) was used to estimate the hazard due to the
inhalation, ingestion, anddermal pathways.
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, Califomia

• HERD's calculationrisk estimatesdue to arsenic in soil at 0 - 4 feet are within the range
of the presentedrisk estimates,but therisk estimatesdue to the inhalationand dermal
pathways differ by at least an order of magnitude. HERD couldnot duplicate the
inhalation and dermal risk estimatesassociatedwith the berylliumand cadmiumin soil as
well as the hazard quotients due to the ingestionpathway. HERD notes that the ingestion
pathway is the primary contributorto the cumulativehazard index.

• The sources of the toxicity values that were updated shouldbe identifiedin the footnotes
of the tables.

RESPONSE TO SPECIFIC COMMENT 11:

• The references to "unit risk" and "reference concentration (RfC)" in the heading of the
Table 7 Series of tables will be deleted as recommended.

• The inhalation and dermal risk estimates for soil will be rechecked/recalculated and the

tables updated as appropriate.

• The source of toxicity values will be included in the footnotes of the tables.

HERD Specific Comment 12, Figure C-6:

Based on Specific Comment 7, please indicate in the Conceptual Site Model that potential
exposure of a constructionworkerto groundwaterare potentially complete.

RESPONSE TO SPECIFIC COMMENT 12:

The ConceptualSite Model will be updated as recommendedand includedas a part of the
TechnicalAddendum to the HHRA.

HERD Specific Comment 13, Tabulated Presentation of Risk and Hagard Index Estimates:

HERD recommends that the summary tables on page 42 and on pages C-2 and C-3 be revised for
clarity, consistency, and accuracy. The Table 7 series shows the risk andhazard index
calculations for the adult and child resident, the commercial/industrial worker, andthe
constructionworker. The results presented in these tables are subsequently summarizedin the
Table 9 series. However, the values presentedin the summary tables are inconsistent with the
values presented in the calculation tables. In some cases, the discrepancies are due to the
rounding off of figures but other seem to be due to insufficient internalreview. The summary
table on page 42 reflects the inconsistencies in the summary tables in Appendix C.
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

As an example, the total risk due to surface soil exposures of a child resident is shown to be
4.3E=05 (Appendix C, Table 9.1) but the summary table in Section C3.0 shows a total risk of 3E-
05. The hazard index due to surface exposures of a child resident is shown to be 1.0 or 1.22 in
Table 9.1 and 1.5 in the summary table of C3.0.

HERD recommends that the presented values be presented in a consistently manner throughout
the document. If the values are to be rounded off to a certain number of significant figures, then
this should be done throughout instead of showing values for the same scenario as 1 or 1.11 or
1.5. Additional revisions to the summary tables in Section C3.0 include the following:

• The primary contributors to the total risk due to residential exposures to surface soils are
arsenic and cadmium instead of arsenic only.

• Vanadium is not a primary contributor to the hazard index due to groundwater exposures,
and should be deleted from the list.

RESPONSE TO SPECIFIC COMMENT 13:

The series 7 Tables were updated using current DTSC values, however, no updates were done

for the table 9 series. Thus, the governing risk tables are those updated tables provided as part of
the Technical Addendum. The Table 9 series included as part of the TtEMI Risk Assessment are
no longer directly applicable, and are included onbrbecause they are part of the referenced
original document.
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ATTACHMENT FOR
Response to HERD Specific Comment 5

°
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Procedure for Evaluating Site Chemical Data Against Background Data
IWTP360, Alameda Point, California

The site is located within the background area designated as "blue". The electronic data results
were obtained from TtEMI that correspond to the samples used to develop the blue background
data set, as identified in Summary of Background Concentrations in Soil and Groundwater,
Alameda Point, by Tetra Tech EM Inc., dated December 2001.

As the constituents of interest are metals, and many of the metals include numerous non-detect
values, comparison with background will center on a combination of graphical evaluations and
nonparametric tests. A flow diagram of the proposed process is provided below:

An exampleanalysis using the aboveprocess was performed for arsenic in soil, of particular
interest at IWTP360.

02125.2000/Background Data Eval Procedure (090906).doc



Procedure for Evaluating Site Ch_anical Data Against Background Data
IWTP360,AlamedaPoint,California

Basic Summary Statistics

Sample Set No. Samples No. NDs % ND Average Maximum
(Detect Resuit_)

Blue Background 89 55 61.8% 6.19 23
Site Data 20 11 55.0% 5.12 15.5

Quantile Test / Graph

Several graphical methods were used to evaluate site versus background to determine the most
efficient and effective method. Two approaches performed using excel on the raw data included
a quantile plot and quantile-quantile plot comparing the blue background data to the site data, as
shown below:

Site Versus Background ConcentraUon$ - Arsenic In Soil
quantlle Plot
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Procedure for EvaluatingSite Chc_nicalData Against BackgroundData
IWTP360,Alalneda Point, California

Site Versus Background Concentration - As In Soil
Quantlle-QuanUle Plot

25
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Concenb-atlon of ASin Background

_1_ The results show quite clearly the site data falls well below background data in the higher
concentration range. A quantile test was also performed on the data using ChemStat 6.1 (a
software package designed specifically for evaluating chemical data for RCRA compliance).
Results of this analysis indicated "no statistical significance at 95% confidence lever'.

Gehan Nonparametric Test
Due to the high percentage of NDs in the data set for arsenic in soil (greater than 50% for both
background and site data sets), a Gehan Test was performed (again using ChemStat 6.1). The
Gehan Statistic was 0.043, well below the criteria of 1.645, resulting in "no statistical
significance at 95°/ooconfidence level". A copy of the output is provided below.

To validate these findings, given the high values found in the background data set, an outlier
analysis was performed on the background data. Two potential outliers were identified. The site
data passed the Gehan Test even atter removing the potential outliers from the background data.



Procedurefor EvaluatingSite ChemicalData Against BackgroundData
IWTP360,Alameda Point, California

Gehan Non-Parametric Rank Test
Parameter:ARSENIC _ll

Gehan Ranks
Point Date Result d - e Rank a(R)
033-IWTP360-024 1/1/2000 ND<0.35 0 - 1 33.5 -43
B16-11 8/20/1998 ND<0.61 U 0 - 2 33.5 -43
B16-10 8/20/1998 ND<0.66 U 0 - 3 33.5 -43
B16-11 8/20/1998 ND<0.7 U 0 - 4 33.5 -43
M09-05 11/6/1998 ND<0.71 U 0 - 5 33.5 -43
B16-10 8/20/1998 ND<0.72 U 0 - 6 33.5 -43
M16-04 11/8/1998 0.74 J 1 - 6 37 -36
M16-04 11/8/1998 0.74 J 2 - 6 38 -34
B16-11 8/20/1998 ND<0.79 U 2 - 7 34.5 -41
B16-10 8/20/1998 ND<0.8 U 2 - 8 34.5 -41
M09-05 11/6/1998 0.84 J 3 - 8 40 -30
B16-12 8/20/1998 ND<0.88 U 3 - 9 35 -40
134-0014 1/1/2000 ND<0.88 3 - 10 35 -40
M09-05 11/6/1998 0.92 J 4 - 10 42 -26
134-0014M 1/1/2000 0.94 5 - 10 43 -24
033-IWTP360-019 1/1/2000 ND<I 5 - 11 36 -38
B16-12 8/20/1998 ND<I.2 U 5 - 12 36 -38
033-IWTP360-004 1/1/2000 ND<I.2 5 - 13 36 -38
134-0015M 1/1/2000 1.3 6 - 13 45.5 -19
B16-10 8/20/1998 ND<1.3 U 6 - 14 36.5 -37
033-IWTP360-003 1/1/2000 ND<I.4 6 - 15 36.5 -37
B16-12 8/20/1998 ND<I.4 U 6 - 16 36.5 -37
033-IWTP360-013 1/1/2000 ND<I.4 6 - 17 36.5 -37
B07C-11 8/18/1998 ND<I.5 U 6 - 18 36.5 -37
033-IWTP360-035 1/1/2000 ND<I.5 6 - 19 36.5 -37

MBG-3 5/30/1996 1.63 7 - 19 49.5 -11
MBG-3 5/30/1996 1.68 8- 19 50.5 -9
033-IWTP360-001 1/1/2000 ND<I.7 8 - 20 37.5 -35
MBG-3 5/30/1996 1.8 9 - 20 52 -6
B07C-11 8/18/1998 ND<1.9 U 9 - 21 38 -34
B07C-11 8/18/1998 ND<1.9 U 9 - 22 38 -34
033-IWTP360-012 1/1/2000 ND<1.9 9 - 23 38 -34
MW410-1 7/2/1994 ND<I.9 U 9 - 24 38 -34
033-IWTP360-034 1/1/2000 ND<2 9 - 25 38 -34
B07C-12 8/18/1998 ND<2 U 9 - 26 38 -34
MW410-1 7/2/1994 ND<2.2 U 9 - 27 38 -34
033-IWTP360-021 1/1/2000 ND<2.3 9 - 28 38 -34
MW410-4 7/13/1994 ND<2.4 U 9 - 29 38 -34
MW410-1 7/2/1994 ND<2.4 U 9 - 30 38 -34
B410-9 7/13/1994 ND<2.4 U 9 -31 38 -34
MW547-1 6/30/1994 ND<2.5 U 9 - 32 38 -34
MW410-4 7/13/1994 ND<2.5 U 9 - 33 38 -34
MW547-2 6/30/1994 ND<2.5 U 9 - 34 38 -34
MW547-1 6/30/1994 ND<2.5 U 9 - 35 38 -34
MW410-3 7/13/1994 ND<2.6 U 9 - 36 38 -34
B410-7 7/13/1994 ND<2.6 U 9 - 37 38 -34
MW547-2 6/30/1994 ND<2.7 U 9 - 38 38 -34
MW547-2 6/30/1994 ND<2.7 U 9 - 39 38 -34
MW547-1 6/30/1994 ND<2.8 U 9 - 40 38 -34
MW410-3 7/13/1994 ND<2.8 U 9 - 41 38 -34
MW547-1 6/30/1994 ND<2.8 U 9 - 42 38 -34
MW547-2 6/30/1994 ND<2.8 U 9 - 43 38 -34
MW410-4 7/13/1994 ND<2.8 U 9 - 44 38 -34
MW410-1 7/2/1994 2.8 10-44 65 20
MW410-3 7/13/1994 2.9 11 -44 66 22

MW410-4 7/13/1994 ND<2.9U 11 -45 39 -32
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Procedure for Evaluating Site C,hemical Data Against Background Data
IWTP360,Alameda Point, California

Gehan Ranks
Point Date Result d - e Rank a(R)
MW410-3 7/13/1994 ND<2.9U 11 -46 39 -32
MW547-2 6/30/1994 2.9 12-46 68 26
MW410-3 7/13/1994 ND<2.9U 12 -47 39.5 -31
B410-7 7/13/1994 ND<3 U 12-48 39.5 -31
MW410-4 7/13/1994 ND<3 U 12 -49 39.5 -31
B410-9 7/13/1994 ND<3 U 12 - 50 39.5 -31
MW547-1 6/30/1994 3 13 - 50 71 32
B410-9 7/13/1994 ND<3.1 U 13 - 51 40 -30
MW410-1 7/2/1994 3.1 14- 51 72.5 35
MBG-3 5/30/1996 3.14 15 - 51 73.5 37
MW547-2 6/30/1994 3.2 16- 51 74.5 39
B410-7 7/13/1994 3.2 17 - 51 75.5 41
B410-7 7/13/1994 3.3 18 - 51 76.5 43
033-IWTP360-015 1/1/2000 3.4 19 - 51 77.5 45
MW547-1 6/30/1994 3.5 20- 51 78.5 47
MW410-1 7/2/1994 3.5 21 - 51 79.5 49
B410-9 7/13/1994 3.5 22- 51 80.5 51
MW410-3 7/13/1994 3.7 23 - 51 81.5 53
033-IWTP360-018 1/1/2000 3.8 24 - 51 82.5 55
MW410-4 7/13/1994 4 25 - 51 83.5 57
033-IWTP360-022 1/1/2000 4 26 - 51 84.5 59
033-IWTP360-027 1/1/2000 4.5 27 - 51 85.5 61
033-IWTP360-028 1/1/2000 4.9 28- 51 86.5 63
B410-7 7/13/1994 5 29 - 51 87.5 65
MW547-2 6/30/1994 5.3 30 - 51 88.5 67
B410-9 7/13/1994 5.9 31 - 51 89.5 69
B410-9 7/13/1994 6 32- 51 90.5 71
B410-7 7/13/1994 6.1 33 - 51 91.5 73
MW410-1 7/2/1994 6.2 34- 51 92.5 75
033-IWTP360-025 1/1/2000 7.7 35 - 51 93.5 77
B547-6 7/3/1994 ND<10 U 35 - 52 51 -8
MWC2-3 7/26/1994 ND<I 1 U 35- 53 51 -8
B547-10 7/3/1994 ND<I 1 U 35 - 54 51 -8
BC2-7 7/25/1994 ND<I 2 U 35 - 55 51 -8
B547-10 7/3/1994 12 36- 55 96.5 83
MWC2-3 7/26/1994 ND<12 U 36- 56 51.5 -7
MWC2-3 7/26/1994 ND<12 U 36- 57 51.5 -7
B547-6 7/3/1994 ND<12 U 36- 58 51.5 -7
BC2-7 7/25/1994 ND<12 U 36- 59 51.5 -7
BC2-7 7/25/1994 ND<12U 36-60 51.5 -7
B547-10 7/3/1994 ND<12 U 36 - 61 51.5 -7
B547-6 7/3/1994 ND<12U 36- 62 51.5 -7
MWC2-3 7/26/1994 ND<12 U 36- 63 51.5 -7
BC2-7 7/25/1994 ND<12 U 36- 64 51.5 -7
MWC2-3 7/26/1994 ND<13 U 36- 65 51.5 -7
MWC2-3 7/26/1994 ND<I3 U 36 - 66 51.5 -7
B547-6 7/3/1994 15 37 - 66 103 96
033-IWTP360-002 1/1/2000 15.5 38 - 66 104 98

B547-6 7/3/1994 16 39- 66 105 100
B547-6 7/3/1994 17 40 - 66 106 102
B547-10 7/3/1994 18 41 - 66 107 104
B547-10 7/3/1994 21 42- 66 108 106
B547-10 7/3/1994 23 43 - 66 109 108

Gehan Numerator = 8, Gehan Denominator Sum = 226908, Gehan Denominator= 185.229, Gehan Statistic = 0.0431897
Z = 1.64485 at 95% level of significance

0.0431897 < 1.6448:5

No Statistical Significance at 95% Confidence Level
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5090
Ser BPMOW.LO\0778
September 12, 2006

Mr. Salv,]tore Ciriello
Section Chief
StandardizedPermits and CorrectiveAction Branch
Departmentof ToxicSubstancesControl
700 H_nz Avenue, Suite 200
Berkele), CA 94710-2721

Dear Mr Ciriello:

Subj: R',=_SPONSETO COMMENTS IWTP360, HAZARDOUSWASTEFACILITY
PERMIT EPA ID CA2170023236NAVALAIR STATIONALAMEDANOW
KNOWN AS ALAMEDAPOINT,ALAMEDA,CALIFORNIA

Enclosedis Navy'sResponseto Comments(RTCs)from Departmentof Toxic Substances
Control €DTSC)on the Draft ClosureReport IndustrialWasteTreatment Plant (IWTP) 360.
Your forwarding letter of May26, 2006 requeststhat a revisedclosure reportbe submitted to
DTSC bl/June 30, 2006. As stated in the email of ,June 22, 2006, we were unable to meet this
date due to the additional riskassessmentsneededto comply with DTSC's Humanand
EcologicalRisk Division (HERD) reviewcomments,and the projectscope issuewith the Navy
contract,)r.

Nowthe projectisreadyto proceedagain,discussthe RTCsor meetwithDTSC. Upon
resoluticn of comments,we needfortyfive(45) calendardaysto submitthe revisedclosure
report. We wouldappreciateyourresponsebySeptember30, 2006. Shouldyouhaveany
questiors, pleasecontactMr.LouOcampo,NavyRemedialProjectManagerat (619) 532-0969
or me at (619) 532-0907.

Sincerely,

THOMASL. MAC,CHIARELLA
BRACEnvironmentalCoordinator
Bydirectionof theDirector

Encl: (1) RTCsIVVTP360 Sep 11, 2006



5090
SerBPMOW.LO\0778
September12,2006

Copy to:
Mr. Alex Galdamez Mr. Daniel E. Murphy
Project Manager Supervisor
StandardizedPermitsandCorrectiveActionBr. Off'meof MilitaryFacilities
Departl_;entofToxicSubstancesControl Departmentof ToxicSubstancesControl
700 Heir_zAvenue,Suite200 700 Heinz,Avenue,Suite200
Berkeley,CA 94710-2721 Berkeley,CA 94710-2721

Mr. MohnderS. Sandhu Mr. BuckKing,Ph.D.
Chief GeologicalSupportUnit
StandardPermitsandCorrectiveActionBr. Departmentof ToxicSubstancesControl
Departrrentof ToxicSubstancesControl 700 HeinzAvenue,Suite200
700 Henz Avenue,Suite200 Berkeley,CA 94710-2721
Berkeley,CA 94710

Mr.Riz/_. Sarmiento,PHD Ms. DianeSilva
Departn'entofToxicSubstancesControl NavyAdminRecordsMgr
ToxicologySupportUnit (3 copies)
1011 NcrthGrandviewAvenue NAVFACSouthwest
Glendal,,=,CA 91201 937 NorthHarborDdve,Bldg1, 3_ Fir

San Diego,CA.92132
Ms. Dot Lofstrom,P.G., ProjectManager Mr. PeterRussell
No.Cal. OperationsOfficeof MilitaryFacilities RussellResourcesInc. V
Departn"entof ToxicSubstancesControl 440 NovaAlbionWay, Suite1
8800 C_I CenterDrive San Rafael,CA 94903
Sacram,mto,CA 95826

Ms Ann=l-MarieCook Ms. DebbiePotter(w/oencl)
US EPA(SF-8-2) CityofAlameda
75 HawthorneStreet 950 West MallSquare,Room217
San Fra'lcisco,CA 94105 Alameda,CA 94501

Mr. Cry,i;] Hunter
Tetra T_ch,EMI.
10860GoldCenterDrive,Suite200
RanchoCordova,CA 95670



Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

RESPONSE TO DTSC REVIEW COMMENTS ON DRAFT AMENDMENT TO
CLOSURE SUMMARY REPORT INDUSTRIAL WASTE TREATMENT PLANT 360,

ALAMEDA POINT, ALMEDA, CALIFORNIA
September 11, 2006

Review Comments dated May 24, 2006 from Buck King, PG, CEG, Engineering Geologist,
Geological Services Unit, Hazardous Waste Management Program, Berkeley Regional
Office.

GSU Recommendation 1:

The GSU recommends that the soil characterization data presented in the Closure Summary
Report be reorganized to present conditions in the () to 2 foot depth range, and the 0 to 10 foot
depth range, in order to support risk assessment evaluation. The revised evaluation should
include a statistical comparison of site soil data to background soil data. Instances where
statistical comparison can not be made due to insufficient data or censored data should be noted.

RESPONSE TO RECOMMENDATION 1:

As recommended by Human and Ecological Risk Division (HERD)' specific comment 4 on soil
characterization data, the maximum values and 95% UCL values (as applicable) for the existing
site soil data will be recalculated using the recommended depth intervals of 0-1 feet and 0-10

_' feet.

GSU Recommendation 2:

The GSU recommends that groundwater data used to characterize the site include the results
from well M04-05. The well M04-05 is approximately 30 feet down gradient of the vitrified
clay pipe lines associated with IWTP 360, and is considered representative of groundwater
conditions associated with the regulated unit. The :revisedreport should include a revised
statistical evaluation of site groundwater data compared to background groundwater data.

RESPONSE TO RECOMMENDATION 2:

The groundwaterdata from well M04-05 shouldnot be included in the characterizationof the
IWTP sitebecause M04-05is included in an ongoing base wide groundwater investigationunder
the CERCLAprogram, which also covers the groundwaterbeneath IWTP 360. For this same
reason, the well was not included in the FinalAmendment on the ClosurePlan and Samplingand
AnalysisPlan, which were both approvedby DTSC.

Final IWTP360RTCI.doc Page ][ ContractN68711-02-D-8213CTO 0018
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

Review Commentsdated May 18, 2006 from Riz A. Sarmiento,Ph.D., Staff Toxicologist,
Human and EcologicalRisk Division (HERD)

September 11, 2006

HERD General Comment:

The Human Health Risk Assessment (HHRA)prepared by Tetra Tech EM Inc. in September
2004 has deficienciesthat are reflected in the Technical Addendumto the Human Health Risk
Assessment (ITSI, 2006). HERDrecommendsthai:the risk assessment (Tetra Tech EM Inc.,
2004) be revisedby incorporating the followingcommentsfrom HERD so that the Technical
Addendum can be revised accordingly. It is also HERD's understandingthat the request to close
IWTP 360 is based on the soil meeting the RCRArequirementsby the groundwaterwill be
addressedunder the ComprehensiveEnvironmental CompensationLiability Act (CERCLA). If
so, this seemsto be a modification of RCRA Closure requirements. Please indicatewhether or
not HERD's understandingof the approachis accurate.

RESPONSE TO GENERAL COMMENT:

The deficiencies identified in the Human Health Risk Assessment (TtEMI, 2004) will be
addressed and presented in a revised Technical Addendum to the HHRA. In addition, HERD's
understanding regarding the Navy's request that groundwater at the site be addressed under
CERCLA is correct. Since groundwater flows and commingles beyond IWTP 360, it is likely
cost prohibitive to implement any RCRA corrective action on the groundwater while a more
comprehensive basewide groundwater investigation is ongoing under the CERCLA program.
Under Section 8 - Statutory Compliance/RCRA-CERCLA Integration, Federal Facility
Agreement at Alameda Point between the Navy and regulatory agencies, it is stated that the
Parties intend to integrate the Navy's CERCLA response obligations with RCRA corrective
action obligations. Summarizing another statement in the section, the Parties intend that
activities covered by this agreement will achieve compliance with CERCLA, satisfy correction
action requirements of RCRA sections for a RCRA permit, for interim status facilities, and meet
or exceed all applicable or relevant and appropriate Federal and State laws and regulations.

HERD Specific Comment 1: Table 1, Step 2: Identi_ the Decisions

This step should discuss the action andalternativeaction, e.g. no further action, further
investigations, remediation, once the statedproblem is addressed. The decision that is stated in
this document seems to be more appropriateas the stated problem, i.e., it is unknown (a) if the
targetconstituents in subsurface soils are present at concentrations that exceed the preliminary
remediationgoals (PRGs), (b) if the constituents in groundwater in the vicinity of IWT360 are
presentat concentrationsthat exceed the maximurn contaminantlevels (MCLs). Step 2 should

Final IWTP360 RTCI.doe Page 2 Contract N68711-02-D-8213CTO0018
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
IndustrialWastewaterTreatmentPlant360

Alameda Point, Alameda, California

_' identify the action if it is demonstrated that the subsurface soil constituents exceed the PRGs or if
the chemical concentrations in groundwater exceed MCLs.

RESPONSE TO SPECIFIC COMMENT 1:

The intent of including the DQO table in the closure report was to reiterate the goals developed
in the"Sampling Plan for the Closure Confirmation Sampling (TtEMI, 2004). Although the table
will not be revised, the Navy would like to clarify the proposed actions based on the findings of
the confirmation sampling and risk assessment as follows: If it is determined that a corrective
action on the soil is needed, RCRA corrective action will be conducted; if a corrective action is
needed on the groundwater, it will be deferred to the CERCLA program, as previously stated.

HERD Specific Comment 2, Identification of Chemicals of Potential Concern (COPC),
pat_e36:

HERD does not agree with the elimination of iron as a COPC because on-site activities were not
considered to contribute iron to the environment. If iron was detected, and the highest
concentrationwas not at or below the background level, then iron should be evaluated as a
COPC.

HERD does not recommend the elimination of a chemical as a COPC based solely on a
comparison to its corresponding preliminary remediation goal (PRG) value. The cumulative

_' screening risk and/or hazard index should be presented, and the rationale for eliminating a
specific chemical as a COPC should be discussed and agreed upon by DTSC.

RESPONSE TO SPECIFIC COMMENT 2:

Iron will no longer be eliminated based on the fact that site activities did not involve its use.
Cited sections will be revised accordingly. As requested in specific comment 5, a new
background evaluation will be completed for metals results, including iron, from the samples
collected at the site. Those metals determined to be statistically greater than background will be
considered a COPC, and will be included in the total risk calculations.

HERD Specific Comment 3, Section 8.2.1. 2"aparat_raph, page 37:

The statement"EPA risk assessment guidance (1989) includes a preference for evaluation of the
residential pathway" is inaccurate. Although the Risk Assessment Guidance for Superfund
(EPA, 1989) states that residential landuse is "generally the most conservative choice to make
when deciding what type of alternatelanduse may occur in the future," the Guidance does state
that future residential use may not be justified if it is unlikely that the site will supportresidential
use. HERD recommends that this statement be restatedthatthe e,valuation of the residential
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

scenario is intended to provide flexibility in the reuse plan rather than for compliance with EPA
risk assessment guidance.

RESPONSE TO SPECIFIC COMMENT 3:
The statement will be revised as recommended.

HERD Specific Comment 4, Section 8.2.2, Estimation of Exposure Point Concentrations,
paee 38:

The human health risk assessment used soil data from 0 to 4 feet below ground surface (bgs)
because soil data from 0 to 2 feet bgs is minimal. The potential exposures of a human receptor
are delineated into surface soil and subsurface soil exposures. Surface soil is typically from
surface to one-foot bgs, and subsurface soil extends to a depth of 10 feet bgs. If, as the report
indicates, the surface soil data are minimal and do not justify the calculation of a 95% upper
confidence limit (UCL), then HERD recommends that the maxirrmm concentration detected
between 0 to 1 foot bgs be used be to evaluate surfitce soil exposures.

RESPONSE TO SPECIFIC COMMENT 4:

The maximum values and 95% UCL values (as applicable) for the existing site soil data will be
recalculated using the recommended depth intervals of 0-1 feet and 0-10 feet.

HERD Specific Comment 5, Section 8.4, page 41:

Please clarify that the total risk and hazard index estimates posed to an adult and child are
calculated under the residential scenario only.

The incremental risk excludes, rather than includes, background metals. Based on recent internal
discussions, HERD recommends a revised methodology for addressing background or ambient
concentrations. If a detected chemical's maximum concentration is higher than its corresponding
background or ambient level, then the chemical is not identified as a COPC. However, the
background concentration is compared to its corresponding PRG in order to estimate its
screening risk and hazard index. The background risk and/or hazard index are presented in the
risk characterization along with the risk and/or hazard index due to the detected site
concentrations in order to provide a perspective on the results of the risk assessment.

This report states that Section 8.4.2 presents the incremental risk for the residential scenario, and
that Section 8.4.4 presents the health effects associated with lead exposure. Please correct the
cited sections to Section 8.4.2.3 and 8.4.2, respectively.
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

AlamedaPoint,Alameda,California

_P' RESPONSE TO SPECIFIC COMMENT 5:

Total risk and hazard index estimatesare calculatedfor both adult and childunder the residential
exposure scenarioonly. The remainingexposurescenarios;future commercial/industrialworker,
and future constructionworker, includethe calculationof total risk and hazard index estimates
for adult exposures only.

COPCswill be re-evaluated/re-identifiedby comparingthe site soil data to the Alameda
BasewideBackgrounddata (see attachmentfor the proposedmethodologyfor evaluating site
data versusbackground data). Chemicalspresentat the site at concentrationsconsistentwith
backgroundwill not be includedin the COPC list, but the concentrationswillbe comparedto the
PRGs; those sitebackground concentrationsthat are above PRGs will be further evaluatedand
presentedwith the backgroundrisk. Cited sectionswill be revised accordingly.

HERD Specific Comment 6_Summaty of Calculated Non-Carcinogenic HasardsT page 42:

Please clarify the following footnotes in this summary:

• Footnote (2) states that the incrementalHI is mostly from potential exposure to metals in
groundwater,but the HI due to groundwater exposure is not presented. Please present the
HI due to groundwater.

• Footnote (2) also states that removing arsenic andmanganese background levels results
_r' in an HI of 5.32 due to surface soils at the site. HERD notes that the incremental hazard

index (HI) for residential surface soils is shown to be 10.1 (i.e., total HI of 18.2 less the
background HI of 8.1). Therefore, the risk due to background levels was already taken
into account in order to calculate the incremental HI. Hence, it is not appropriate to
subtract, once again, the HI due to background levels of arsenic and manganese in order
to reduce the HI to 5.32.

Rather than just stating that the incremental risk is from groundwater only, or that removing
groundwater would result in reduced risk estimates, HERD recommends that the summary table
presented in Section C3.0 of Appendix C be shown in Section 8.4.1 in order to provide a more
comprehensive presentation of the risk and hazard index estimates. Without these values, the
current summary tables do not clearly support the conclusions that groundwater is the primary
contributor.

HERD recommends that the summary table be revised according to Specific Comment 5.
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

RESPONSE TO SPECIFIC COMMENT 6:

The summary table presented in Section C3.0 will be revised based on the new COPCs generated
in response to Specific Comment 5. In addition, this revised summary table will be presented in
Section 8.4.1. Cited footnotes will be clarified.

HERD Specific Comment 7vSection 8.4.1.2, Construction Worker Scenario, page 43:

The human health risk assessment did not evaluate the groundwaterpathway. If the depth to
groundwaterranges from 4.5 to 12 feet bgs, there is the possibility that a constructionworker
associated with redevelopment activities could come into contact with the shallow groundwater.
HERD recommends that the risk assessment include an evaluation of potential exposure of
construction worker to groundwatervia incidental ingestion and dermal contact. The used of
personal protective equipments (PPE) or other mitigating measures during construction activities
can be discussed subsequently if the baseline risk estimates should indicate that the levels are
unacceptable.

RESPONSE TO SPECIFIC COMMENT 7:

A pathway for construction worker for incidental ingestion of and dermal exposure to
groundwater will be added and evaluated, though the Navy believes that incidental ingestion of
groundwater by construction work is not a very realistic assumption.

HERD Specific Comment 8, Appendix CTSection C2. O:

Contraryto the last statementin Section C2.0, Table 2 in Appendix C presents the dermal
absorption factors but does not present the exposure factors andtoxicity values. Please revise
either the statementin Section 2.0 or Table 2 for consistency.

RESPONSE TO SPECIFIC COMMENT 8:

The reference in the text should be to Table 1 not 2. The text will be revised.

HERD Specific Comment 91Appendix CTTable 1:

Based on the conversion of the Reference Exposure Limit (REL) to a Reference Dose (RfD), the
RfD for hexavalent chromium should be 5.7E-5 instead of 3E-3. Please correct the presented
value. Furthermore, the values presented as inhalation reference concentrations are inhalation
reference dose values. Please revise for accuracy.
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

V RESPONSE TO SPECIFIC COMMENT 9:

The cited hexavalent chromium was a typo and will be corrected in the text; note that the correct
value of 5.7E-5 was used in the calculations for hexavalent chromium. The cited references will
be corrected on the table.

HERD Specific Comment lOTAppendix CTTable 3 and Table 6 in main bodl: of the report:

Analytes with 95% UCL background concentrations higher than the 95% UCL site
concentrationswere identified as COPCs based on the frequency of detection. HERD does not
agree with this approach. If an analyte has a site concentrationthat is at or lower than the
corresponding concentration,then that analyte should not be identified as a COPC. The next
step would be to compare the site concentrationsto the USEPA Region IX and CalEPA-modified
residential soil PRG in order to calculate a background risk or hazard index.

Based on this recommendation, aluminum, arsenic, cobalt, manganese, nickel, and vanadium
should be eliminated from the list of soil COPCs.

RESPONSE TO SPECIFIC COMMENT 10:

In Specific Comment 5, HERD recommends a revised methodology for addressing background
concentrations; thus, specific COPCs are being re-evaluated/re-identified based on the

_' recalculated site soil data. In addition, each-analyte will be identified or eliminated as a COPC in
accordance with the above recommendations.

HERD Specific Comment 11TAppendix CTRisk and Hazard Calculations:

HERD spot-checked the risk andhazard calculations and has the following comments:

• The toxicity values were labeled as cancer slope factors (CSF)/Unit Risk. The risk
associated with the inhalation pathway is either the product of the air concentrations
(expressed in mg/m3 or ug/ma) multiplied by the unit risk, or the product of the
calculated dose multiplied by the inhalation slope factor. It is apparentthat the risk
estimates due to inhalation was conducted by multiplying the dose or intake with the
inhalation slope factor, and the slope factors were used to estimate the risks due to the
ingestion and dermalpathways. Therefore, HERD recommends that the term "unit risk"
be deleted from the headings in the Table 7 series tables in order to avoid confusion.

Similarly, the term reference concentration (RfC) should be deleted from the tables since
it seems that the reference dose (RfD) was used to estimate the hazard due to the
inhalation, ingestion, and dermal pathways.
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Response to DTSC Comrnents to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

• HERD's calculation risk estimates due to arsenic in soil at 0 - 4 feet are within the range
of the presented risk estimates, but the risk ,estimatesdue to the inhalation and dermal
pathways differ by at least an order of magnitude. HERD could not duplicate the
inhalation and dermal risk estimates associated with the beryllium and cadmium in soil as
well as the hazard quotients due to the ingestion pathway. HERD notes that the ingestion
pathway is the primary contributor to the cumulative hazard index.

• The sources of the toxicity values that were updated should be identified in the footnotes
of the tables.

RESPONSE TO SPECIFIC COMMENT 11:

• The references to "unit risk" and "reference concentration (RfC)" in the heading of the
Table 7 series of tables will be deleted as recommended.

• The inhalation and dermal risk estimates for soil will be rechecked/recalculated and the

tables updated as appropriate.

• The source of toxicity values will be included in the footnotes of the tables.

HERD Specific Comment 12, Figure C-6:

Based on Specific Comment 7, please indicate in tile Conceptual Site Model that potential
exposure of a constructionworker to groundwaterare potentially complete.

RESPONSE TO SPECIFIC COMMENT 12:

The Conceptual Site Model will be updated as recommended and included as a part of the
Technical Addendum to the HHRA.

HERD Specific Comment 13, Tabulated Presentation of Risk and Hazard Index Estimates:

HERD recommends that the summary tables on page 42 andon pages C-2 and C-3 be revised for
clarity, consistency, and accuracy. The Table 7 selies shows the risk and hazard index
calculations for the adult andchild resident, the commercial/industrialworker, andthe
construction worker. The results presented in these tables are subsequently summarized in the
Table 9 series. However, the values presented in the summary tables are inconsistent with the
values presented in the calculation tables. In some cases, the discrepancies are due to the
rounding off of figures but other seem to be due to insufficient internal review. The summary
table on page 42 reflects the inconsistencies in the summary tables in Appendix C.
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Response to DTSC Comments to Draft Amendment to Closure Summary Report
Industrial Wastewater Treatment Plant 360

AlamedaPoint, Alameda, California

As an example, the total risk due to surfacesoil exposuresof a child resident is shown to be
4.3E-05 (AppendixC, Table 9.1) but the summarytable in SectionC3.0 shows a total risk of 3E-
05. The hazard indexdue to surfaceexposures of a child resident is shown to be 1.0 or 1.22 in
Table 9.1 and 1.5in the summarytable of C3.0.

HERD recommendsthat the presentedvaluesbe presentedin a consistently mannerthroughout
the document. If the valuesare to be rounded off to a certain numberof significant figures, then
this shouldbe done throughout instead of showingvalues for the same scenarioas 1 or 1.11 or
1.5. Additionalrevisions to the summarytables in SectionC3.0 include the following:

• Theprimary contributorsto the total risk due to residential exposuresto surface soils are
arsenicand cadmiuminstead of arseniconly.

• Vanadium is not a primary contributorto the hazard index due to groundwaterexposures,
and shouldbe deleted from the list.

RESPONSE TO SPECIFIC COMMENT 13:

The series 7 Tables were updated using current DTSC values, however, no updates were done
for the table 9 series. Thus, the governing risk tables are those updated tables provided as part of
the Technical Addendum. The Table 9 series included as part of the TtEMI Risk Assessment are
no longer directly applicable, and are included only because they are part of the referenced
original document.
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Alameda Point, Alameda, California

ATTACHMENT FOR
Response to HERD Specific Comment 5
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Procedure for Evaluating Site ChemicalData Against Background Data
IWTP360,Alameda Point, California

The site is located within the backgroundarea designatedas "blue". The electronic data results
were obtained from TtEMIthat correspond to the samplesused to develop the blue background
data set, as identified in Summary of Background Concentrationsin Soil and Groundwater,
Alameda Point, by Tetra Tech EM Inc., dated December 2001.

As the constituents of interest are metals, and many of the metals include numerous non-detect
values, comparisonwith backgroundwill center on a combinationof graphicalevaluationsand
nonparametrictests. A flow diagram of the proposedprocess is provided below:

An example analysisusing the aboveprocess wasperformed for arsenic in soil, of particular
interest at IWTP360.

EvalumBng SitJ Data Against Background Dqd=to Detmmtne COPC

PerformQuarts I
Te61/ Graph I
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Procedure for Evaluating Site Chemical Data Against Background Data
IWTP360, Alameda Point, California

Basic Summary Statistics

SmnpleSet No. Samples Nt_.biDs %ND Average Maximum

SiteData (DetectResults!
BlueBackground 89 55 61.8% 6.19 23

20 11 55.0% 5.12 15.5

Quantile Test / Graph

Several graphical methods were used to evaluate site versus background to determine the most
efficient and effective method. Two approaches performed using excel on the raw data included
a quantile plot and quantile<luantile plot eompaffmgthe blue background data to the site data, as
shown below:

Sits VerSus Background Concentrations * A_nic in Soil
Quantlle Plat
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Procedure for Evaluating Site Chemical Data Against Background Data
IWTP360, Alameda Point, Calitbmia

site VerSus Background ConcentraUon - AS In SOIl
Quantile-QuanUll Plot

25-

0

0 5 10 15 20 25

Concentration of Ag In Background

The results show quite clearly the site data falls well below background data in the higher
concentration range. A quantile test was also performed on the data using ChemStat 6.i (a
software package designed specifically for evaluating chemical data for RCRA compliance).
Results of this analysis indicated "no statistical significance at 95% confidence level".

Gehan Nonparametric Test
Due to the high percentage of NDs in the date set for arsenic in soil (greater than 50% for both
background and site data sets), a Gehan Test was performed (again using ChemStat 6.1). The
Gehan Statistic was 0.043, well below the criteria of 1.645, resulting in "no statistical
significance at 95% confidence level". A copy of the output is provided below.

To validate these findings, given the high values found in the background data set, an outlier
analysis was performed on the background date. Two potential outliers were identified. The site
data passed the Gehan Test even alier removing the potential outliers from the background data.
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Procedure for EvaluatingSite Chemical DataAgainst BackgroundData
IWTP360, Alameda Point, California

Gehan Non-ParametricRank TestParameter: ARSENIC

Gehan Ranks
Point Date Result d - e Rank a(R)
033-IWTP360-024 1/1/2000 ND<0.35 0 - 1 33.5 -43
B16-11 8/20/1998 ND<0.61 U 0 - 2 33.5 -43
B16-10 8/20/1998 ND<0.66 U 0 - 3 33.5 -43
B16-11 8/20/1998 ND<0.7 U 0 - 4 33.5 -43
M09-05 11/6/1998 ND<0.71 U 0 - 5 33.5 -43
B16-10 8/20/1998 ND<0.72 U 0 - 6 33.5 -43
M16-04 11/8/1998 0.74 J 1 - 6 37 -36
M16-04 11/8/1998 0.74 J 2 - 6 38 -34
B16-11 8/20/1998 ND<0.79 U 2 - 7 34.5 -41
B16-10 8/20/1998 ND<0.8 U 2 - 8 34.5 -41
M09-05 11/6/1998 0.84 J 3 - 8 40 -30
B16-12 8/20/1998 ND<0.88 U 3 - 9 35 -40
134-0014 1/1/2000 ND<0.88 3 - 10 35 -40
M09-05 11/6/1998 0.92 J 4 - 10 42 -26
134-0014M 1/1/2000 0.94 5 - I0 43 -24
033-IWTP360-019 1/1/2000 ND<I 5 - 11 36 -38
B16-12 8/20/1998 ND<I.2 U 5 - 12 36 -38
033-IWTP360-004 1/1/2000 ND<I.2 5 - 13 36 -38
134-0015M 1/1/2000 1.3 6 - 13 45.5 -19
B16-10 8/20/1998 ND<I.3 U 6 - 14 36.5 -37
033-IWTP360-003 1/1/2000 ND<1.4 6 - 15 36.5 -37
B16-12 8/20/1998 ND<I.4 U 6 - 16 36.5 -37
033-IWTP360-013 1/1/2000 ND<I.4 6 - 17 36.5 -37
B07C-11 8/18/1998 ND<I.5 U 6 - 18 36.5 -37
033-IWTP360-035 1/1/2000 ND<I.5 6 - 19 36.5 -37
MBG-3 5/30/1996 1.63 7 - 19 49.5 -11
MBG-3 5/30/1996 1.68 8 - 19 50.5 -9
033-IWTP360-001 1/1/2000 ND<1.7 8 - 20 37.5 -35
MBG-3 5/30/1996 1.8 9 - 20 52 -6
B07C-11 8/18/1998 ND<I.9 U 9 - 21 38 -34
B07C-11 8/18/1998 ND<1.9 U 9 - 22 38 -34
033-IWTP360-012 1/1/2000 ND<1.9 9 - 23 38 -34
MW410-1 7/2/1994 ND<I.9 U 9 - 24 38 -34
033-IWTP360-034 1/1/2000 ND<2 9 - 25 38 -34
B07C-12 8/18/1998 ND<2 U 9 - 26 38 -34
MW410-1 7/2/1994 ND<2.2 U 9 - 27 38 -34
033-IWTP360-021 1/1/2000 ND<2.3 9 - 28 38 -34
MW410-4 7/13/1994 ND<2.4 U 9 - 29 38 -34
MW410-1 7/2/1994 ND<2.4 U 9 - 30 38 -34
B410-9 7/13/1994 ND<2.4 U 9 - 31 38 -34
MW547-1 6/30/1994 ND<2.5 U 9 - 32 38 -34
MW410-4 7/13/1994 ND<2.5 U 9 - 33 38 -34
MW547-2 6/30/1994 ND<2.5 U 9 - 34 38 -34
MW547-1 6/30/1994 ND<2.5 U 9 - 35 38 -34
MW410-3 7/13/1994 ND<2.6 U 9 - 36 38 -34
B410-7 7/13/1994 ND<2.6 U 9 - 37 38 -34
MW547-2 6/30/1994 ND<2.7 U 9 - 38 38 -34
MW547-2 6/30/1994 ND<2.7 U 9 - 39 38 -34
MW547-1 6/30/1994 ND<2.8 U 9 - 40 38 -34
MW410-3 7/13/1994 ND<2.8 U 9 - 41 38 -34
MW547-1 6/30/1994 ND<2.8 U 9 - 42 38 -34
MW547-2 6/30/1994 ND<2.8 U 9 - 43 38 -34
MW410-4 7/13/1994 ND<2.8 U 9 - 44 38 -34
MW410-1 7/2/1994 2.8 10- 44 65 20
MW410-3 7/13/1994 2.9 11 - 44 66 22

MW410-4 7/13/1994 ND<2.9 U 11 -45 39 -32 _l_
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ProcedureforEvaluatingSiteC]hemicalDataAgainstBackgroundData
IWTP360,Alameda Point, California

Gehan Ranks
Point Date Result d- e Rank a(R)
MW410-3 7/13/1994 ND<2.9U 11 -46 39 -32
MW547-2 6/30/1994 2.9 12-46 68 26
MW410-3 7/13/1994 ND<2.9U 12 -47 39.5 -31
B410-7 7/13/1994 ND<3 U 12-48 39.5 -31
MW410-4 7/13/1994 ND<3 U 12-49 39.5 -31
B410-9 7/13/1994 ND<3 U 12- 50 39.5 -31
MW547-1 6/30/1994 3 13- 50 71 32
B410-9 7/13/1994 ND<3.I U 13 - 51 40 -30
MW410-1 7/2/1994 3.1 14- 51 72.5 35
MBG-3 5/30/1996 3.14 15- 51 73.5 37
MW547-2 6/30/1994 3.2 16- 51 74.5 39
B410-7 7/13/1994 3.2 17- 51 75.5 41
B410-7 7/13/1994 3.3 18- 51 76.5 43
033-IWTP360-015 1/l/2000 3.4 19- 51 77.5 45
MW547-1 6/30/1994 3.5 20- 51 78.5 47
MW410-1 7/2/1994 3.5 21 - 51 79.5 49
B410-9 7/13/1994 3.5 22- 51 80.5 51
MW410-3 7/13/1994 3.7 23 - 51 81.5 53
033-IWTP360-018 1/1/2000 3.8 24- 51 82.5 55
MW410-4 7/13/1994 4 25 - 51 83.5 57
033-IWTP360-022 1/1/2000 4 26- 51 84.5 59
033-IWTP360-027 1/1/2000 4.5 27- 51 85.5 61
033-IWTP360-028 1/1/2000 4.9 28 - 51 86.5 63
B410-7 7/13/1994 5 29 - 51 87.5 65
MW547-2 6/30/1994 5.3 30- 51 88.5 67
B410-9 7/13/1994 5.9 31 - 51 89.5 69
B410-9 7/13/1994 6 32- 51 90.5 71
B410-7 7/13/1994 6.1 33-51 91.5 73
MW410-1 7/2/1994 6.2 34- 51 92.5 75
033-IWTP360-025 1/1/2000 7.7 35- 51 93.5 77
B547-6 7/3/1994 ND<10 U 35 - 52 51 -8
MWC2-3 7/26/1994 ND<ll U 35 - 53 51 -8
B547-10 7/3/1994 ND<ll U 35- 54 51 -8
BC2-7 7/25/1994 ND<12U 35- 55 51 -8
B547-10 7/3/1994 12 36- 55 96.5 83
MWC2-3 7/26/1994 ND<12 U 36- 56 51.5 -7
MWC2-3 7/26/1994 ND<12 U 36- 57 51.5 -7
B547-6 7/3/1994 ND<12 U 36- 58 51.5 -7
BC2-7 7/25/1994 ND<12 U 36- 59 51.5 -7
BC2-7 7/25/1994 ND<12 U 36- 60 51.5 -7
B547-10 7/3/1994 ND<12 U 36- 61 51.5 -7
B547-6 7/3/1994 ND<12U 36- 62 51.5 -7
MWC2-3 7/26/1994 ND<12 U 36- 63 51.5 -7
BC2-7 7/25/1994 ND<12 U 36-64 51.5 -7
MWC2-3 7/26/1994 ND<13 U 36-65 51.5 -7
MWC2-3 7/26/1994 ND<13 U 36- 66 51.5 -7
B547-6 7/3/1994 15 37 - 66 103 96
033-IWTP360-002 1/1/2000 15.5 38 - 66 104 98

B547-6 7/3/1994 16 39 - 66 105 100
B547-6 7/3/1994 17 40 - 66 106 102
B547-10 7/3/1994 18 41 - 66 107 104
B547-10 7/3/1994 21 42- 66 108 106
B547-10 7/3/1994 23 43 - 66 109 108

Gehan Numerator = 8, Gehan Denominator Sum = 226908, Gehan Denominator = 185.229, Gehan Statistic = 0.0431897
Z = 1.64485 at 95% level of significance

0.0431897 < 1.64485

No Statistical Significance at 95% Confidence Level
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Response to DTSC October 27, 2006 Comments
Draft Amendment to Closure Summary Report

Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

RESPONSE TO DTSC COMMENTS
ON THE NAVY'S RESPONSE TO DTSC'S FIRST SET OF COMMENTSON:

Draft Amendment ClosureSummary Report (datedMarch2006)
Industrial Waste TreatmentPlant 360,Alameda Point, Alameda, CA

DTSC Review Comments dated October27, 2006 fromBuckKing,PG, CHG,Engineering
Geologist, and Brian Lewis, CHG, CEG, Senior EngineeringGeologist,Geology, Permitting,
and CorrectiveAction Branch,HazardousWaste ManagementProgram

Spec!ficCommentsand Recommendation1."
The GSU Recommendedthat the soil characterizationdata presentedin the Closure Summary
Report be re-organizedto present conditionsin the 0 to 2 foot depth range, and the 0 to 10 foot
depth range, in order to supportrisk assessmentewduation. Therevised evaluation should
include a statisticalcomparisonof site soil data to backgroundsoil data. Instanceswhere
statistical comparisoncan not be made due to insufficientdata or censoreddata should be noted.

The Navy response to GSU Recommendation1 was that the existingsoil characterizationdata
will be used to identify either themaximum value or the 95%Upper Confidence Limitusing
Human and Ecological Risk Division (HERD)recommendeddepth intervals of 0 to 1 foot and 0
to 10 feet.

The Navy response to GSU"Recommendation 1 did not specifically describe how the revised
document would address soil background inorganic: data evaluation or the completeness and
appropriateness of soil background inorganic dataset. The GSU considers the Navy's response
to be incomplete and silent on the issue of soil background chemistry data source and its
appropriateness for use at IWTP 360.

RESPONSE TO COMMENT 1:

The Navy provided specific descriptions and examples of how the soil background data would be
re-evaluated with the RTC to HERD's Specific Comment 5 that were included along with GSU's
RTCs. This attachment is provided again for your reference.

Specific Comments and Recommendation 2:
The GSU recommends that groundwater data used to characterize the site include the results
from well M04-05. The well M04-05 is approximately 30 feet down gradient of the vitrified
clay pipe lines associated with IWTP 360, and is considered representative of groundwater
conditions associated with the regulated unit. The revised report should include a revised
statistical evaluation of site groundwater data compared to background groundwater data.

m
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Response to DTSC October 27, 2006 Comments
Draft Amendment to Closure Summary Report

Industrial Wastewater Treatment Plant 360
Alameda Point, Alameda, California

The Navy response to GSU Recommendation 2 was that data from well M04-05 should not be
included in the characterization of the IWTP 360 because M04-05 is included in an ongoing
base-wide groundwater investigation under the CERCLA program.

The GSU considers the Navy's responseincomplete and Silenton the issue of statistically
evaluatinggroundwater inorganicchemistry data and comparing it to backgrounddata. The
GSU is interested in inorganic chemistryresults includinglead, copper,cadmium,total
chromium, and hexavalentchromium data. The GSU does not agree with the argument that the
CERCLA administrativeprogramprecludes the use of data from well M04-05. The data from
well M04-05will support theunderstandinggroundwaterchemical conditionsin the IWTP 360
area. The GSU does not agree with the Closure SummaryReport interpretationsthat cadmium
and hexavalentchromium levelsin groundwaterbeneath IWTP 360 are the result of background
conditionsthe GUS is interested in thebasis for interpretedbackgroundlevels and in the Navy's
interpretationof groundwaterconditionsin the IWTP 360 area.

RESPONSE TO COMMENT 2:

The GSU comments suggests results for monitoring well MW04--05 are "considered
representative of groundwater conditions associated with the regulated unit". The Navy
disagrees with this assertion; rather the Navy considers the results for MW04-05 representative
of Building 360 located upgradient of MW04-05 and IR Site 3 Group rather than the regulated
unit.

Recent results from the spring 2006 groundwater monitoring performed as part of the Alameda
Basewide Annual Groundwater Monitoring Program (conducted under CERCLA) revealed
chromium concentrations in groundwater of 21,000 ug/L from the second water bearing zone
downgradient from Building 360 (monitoring well D03-03) but cross-gradient of the regulated
unit. This supports the presence of a chromium source associated with Building 360 that would
account for the chromium reported in MW04-05.

The Navy does not suggest the CERCLA administrative program precludes the use of data from
well M04-05, rather, the Navy believes the results for MW04-05 are not representative of the
regulated unit and its inclusion in the risk assessment may overstate the groundwater risks
specifically associated with the regulated unit.

As indicated in Response to Comment 1 above, guidelinesfor evaluating sitedata versus
backgroundwere provided as part of the response 1:oHERD's Comment5 (attached). This
evaluationwill be performedfor the site groundwaterresults.

Spec!fic Comments and Recommendation 3:
Recommendations. The GSU reiterates it previous recommendation that the soil characterization
data presented in the Closure Summary Report is reorganized to support risk assessment
evaluation. The revised evaluation should include a statistical comparison of site soil data to
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Response to DTSC October 27, 2006 Comments
Draft Araendment to Closure Summary Report

IndustrialWastewaterTreatmentPlant 360

Alameda Point, Alameda, California

backgroundsoil data. Instanceswhere statisticalcomparison can not be made due to insufficient
data or censoreddata should be noted.

The GSU also reiterates it previous recommendationthat groundwaterdata used to characterize
the site includesthe results from well MW04-05. The Closure SummaryReport should be
revised to include an amended statistical evaluationof site groundwaterdata, includinga
comparisonto background groundwaterdata, and be resubmitted to the Department for GSU
review.

RESPONSE TO COMMENT 3:
As previouslystated, a new backgroundevaluationof the soil data is being performedusing both
graphicaland numerical techniques,and theresults will be used to update the chemicalsof
potential concern (COPC) for the site,and thenin calculating the exposurepoint concentrations
(EPCs)for the COPCs.

The Navy also reiterates its position that groundwaterdata from well M04-05 shouldnot be
included in the characterizationof the regulatedunit, but rather consideredas part of the ongoing
CERCLA activities relating to Building 360 and IR Site 3 Group, including the basewide long-
term groundwatermonitoring program and the upcomingremedial design data gap investigation
for IR Site Group3. Both of these CERCLAactivities involve groundwaterdata collection and
contaminantdelineation that would lead to appropriategroundwaterremedial actions. Coupled
with the RCRA/CERCLAintegrationper the FFA, addressingM04-05 under the ongoing

_' CERCLA actionsis appropriate.

ilium
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Response to DTSC October 27, 2006 Comments
Draft Amendment to Closure Summary Report

Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

ATTACHMENT FOR
Response to the September 11, 2006

HERD Specific Comment 5
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Response to DTSC October 27, 2006 Comments
Draft Amendment to Closure Summary Report

Industrial Wastewater Treatment Plant 360
Alameda Point, Alameda, California

RESPONSE TO HERD'S COMMENTS
ON THE NAVY'S RESPONSE TO DTSC'S FIRST SET OF HERD COMMENTS ON:

Draft Amendment Closure Summary Report (dated March 2006)
Industrial Waste Treatment Plant (IWTP) 360, Alameda Point, Alameda, CA

Review Comments dated October 25, 2006 from Riz A. Sarmiento,Ph.D.,
Staff Toxicologist, Human and Ecological Risk Division.

Specific Comments and Recommendation 1:
Presentation of Risk and Hazard Index Estimates. The results of the human health risk
assessment indicated that, under an assumed residential scenario, the carcinogenic risk estimates
due to potential soil exposures are above 1E-05 but below 1E-04. Since the requested closure for
IWTP 360 seems to be partly based on the background soil posing a higher risk and hazard index
than the site soils, it is important that the background soil data set presented by the Navy are
acceptable, and that the statistical calculations are valid. The risk: assessment indicates that the
contributors to the cumulative risk and hazard index were the inorganic constituents, hence, the
human health risk assessment presented incremental risk and hazard index as the difference
between the risk/hazard index due to the site and the risk/hazard index due to background or
ambient levels. HERD's recommendation is to present separately the risks due to the site and the
risks due to background. If the statistical calculations for calculating the site and the ambient

_" concentrations of inorganic constituents were based on similar methodologies, e.g., site UCL vs.
ambient UCL or site UTL vs. ambient UTL, then the incremental risks due to the releases from
the site could be presented as the difference between the site and ambient risks. Otherwise, the
risks due to the site and ambient levels should be presented without any attempts to present the
incremental risks. HERD then recommends that the DTSC will based its risk management
decision on an evaluation of the two data sets.

RESPONSE TO COMMENT 1:

Based on HERD comment, separate risks for the site and for background will be calculated, with
the site risk calculations considering just the COPCs identified from the background evaluation.

EPCs will be calculated for the COPCs using the available site data. EPCs for metals considered
background Will be the basewide background results from the December 2001 study.

Specific Comments and Recommendation 2:
Groundwater Evaluation. The revised health risk assessment should also present a valid
rationale for excluding hexavalent chromium as a chemical of potential concem (COPC) in
groundwater.

The Navy also indicated that groundwater is not a likely source of potable water, hence, the
unacceptable risk and hazard index estimates due to ingestion of drinking water do not represent
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Response to DTSC October 27, 2006 Comments
Draft Amendment to Closure Summary Report

Industrial Wastewater Treatment Plant 360

Alameda Point, Alameda, California

the actual use of groundwater at the site. Groundwater beneath Alameda Point is currently
classified by the SWRCB as potentially suitable for municipal or dolmestic supply and is a Class
II aquifer (current or potential source of drinking water). However, because of the brackish
nature of the groundwater, the Board has acknowledged that it is unlikely that the groundwater
will ever be used as a drinking water source. Nevertheless, MCLs still apply because the
groundwater is classified as a Class II aquifer. HERD recommends that the Navy acknowledge
that the groundwater meets the definition of the Class II aquifer but states that is unlikely to be
used as a drinking water source.

The Navy is proposing to address soil closure under RCRA and groundwater closure under
CERCLA. HERD defers to the Geological Services Unit (GSU) for concurrence that the extent
of soil contamination at IWTP 360 has been adequately characterized. If GSU should concur
that the soil data within these boundaries are sufficiently characterized, then HERD concurs that
the result of the soil risk assessment could support soil closure of IWTP 360. HERD also defers
to GSU for concurrence that the groundwater data used in the human health risk assessment
represent groundwater conditions at IWTP 360, both for background and for the site since, as
stated by the Navy, groundwater flows and commingles beyond IWTP 360.

HERD recommends that the site boundaries for IWTP 360 be clearly delineated. HERD also
defers to the Standardized Permitting and Corrective Action Branch management regarding any
deferral of cleanup of groundwater under IWTP-360 to the CERCLA program.

RESPONSE TO COMMENT 2:

Hexavalent chromium in groundwater will be specifically re-evaluated relative to background as
part of the revised background evaluation.

R
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Procedure for Evaluating Site ChemicalData Against Background Data
IWTP360, Alameda Point, California

The site is locatedwithin the background area designatedas "blue". The electronic data results
were obtained from TtEMI that correspondto the samplesused to develop the blue background
data set, as identifiedin Summary of Background Concentrationsin Soil and Groundwater,
Alameda Point, by Tetra Tech EM Inc., dated December2001.

As the constituents of interest are metals, and many of the metals include numerous non-detect
values, comparisonwith backgroundwill center on a combinationof graphicalevaluations and
nonparametrictests. A flow diagram of the proposed process is provided below:

An example analysis using the above process was performed for arsenic in soil, of particular
interest at IWTP360.

Evak._ng Site DataAgalruaBackgn_nd_ to DetmmlneCOPC

Teet I Gcaph

/
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Procedure for Evaluating Site Chemical Data Against Background Data
IWTP360+ Alameda PoinL California

Basic Summary Statistics

SampleSet No. Samples No. NDs % ND Average M_.ximum

SiteData (DetectResults)
Blue B_ckLground 89 55 61.8% 6.19 23

20 I l 55+0% 5.12 15.5

Quantilc Test / Graph

Several graphical methods were used to evaluate site versus background to deten_ine the most
efficient and effective method. Two approaches performed using excel on the raw data included
a quantile plot and quantile-quantile plot comparing the blue background data to the site data, as
shown below:

Site VerSus Background ConcentraUons - Arsenic In Soil
QuanUle Plot

25
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Procedure for Evaluating Site Chemical Data Against Background Data
IWTP360, Alameda Point, California

Sit_ Versus Concentration - AS in SoilBackground
Quantlle-Quant|le Plot

25

0
0 5 10 15 20 25

ConoentrsUon of As In Background

{l_ The results show quite clearly the site data falls well below background data in the higher
concentration range. A quantile test was also performed on the data using ChemStat 6.1 (a
software package designed specifically for evaluating chemical data for RCRA compliance).
Results of this analysis indicated "no statistical significance at 95% confidence level".

Gehan Nonparametric Test
Due to the high percentage of NDs in the data set for arsenic in soil (greater than 50% for both
background and site data sets), a Gehan Test was performed (again using ChcmStat 6.1). The
Gehan Statistic was 0.043, well below the criteria of 1.645, resulting in "no statistical
significance at 95% confidence level". A copy of the output is provided below.

To validate these findings, given the high values found in the background data set, an outlier
analysis was performed on the background data. Two potential outliers were identified. The site
data passed the Gehan Test even after removing the potential outliers from the background data.
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Procedure for Evaluating Site Chemical Data Against Background Data
IWTP360, Alameda Point, California

Gehan Non-ParametricRank Test
Parameter: ARSENIC

Gehan Ranks
Point Date Result d- e Rank a(R)
033-IWTP360-024 1/1/2000 ND<0.35 0 - 1 33.5 -43
B16-11 8/20/1998 ND<0.61 U 0 - 2 33.5 -43
B16-10 8/20/1998 ND<0.66 U 0 - 3 33.5 -43
B16-11 8/20/1998 ND<0.7 U 0 - 4 33.5 -43
M09-05 11/6/1998 ND<0.71 U 0 - 5 33.5 -43
B16-10 8/20/1998 ND<0.72 U 0 - 6 33.5 -43
M16-04 11/8/1998 0.74 J 1 - 6 37 -36
M16-04 11/8/1998 0.74 J 2 - 6 38 -34
B16-11 8/20/1998 ND<0.79 U 2 - 7 34.5 -41
B16-10 8/20/1998 ND<0.8 U 2 - 8 34.5 -41
M09-05 11/6/1998 0.84 J 3 - 8 40 -30
B16-12 8/20/1998 ND<0.88 U 3 - 9 35 -40
134-0014 1/1/2000 ND<0.88 3 - 10 35 -40
M09-05 11/6/1998 0.92 J 4 - 10 42 -26
134-0014M 1/1/2000 0.94 5 - 10 43 -24
033-IWTP360-019 1/1/2000 ND<I 5 - 11 36 -38
B16-12 8/20/1998 ND<I.2 U 5 - 12 36 -38
033-IWTP360-004 1/1/2000 ND<I.2 5 - 13 36 -38
134-0015M 1/1/2000 1.3 6 - 13 45.5 -19
B16-10 8/20/1998 ND<I.3 U 6 - 14 36.5 -37
033-IWTP360-003 1/1/2000 ND<I.4 6 - 15 36.5 -37
B16-12 8/20/1998 ND<I.4 U 6 - 16 36.5 -37
033-IWTP360-013 1/1/2000 ND<I.4 6 - 17 36.5 -37
B07C-11 8/18/1998 ND<I.5 U 6 - 18 36.5 -37
033-IWTP360-035 1/1/2000 ND<I.5 6 - 19 36.5 -37

5/30/1996 1.63 7 - 19 49.5 -11MBG-3
MBG-3 5/30/1996 1.68 8 - 19 50.5 -9
033-IWTP360-001 1/1/2000 ND<1.7 8 - 20 37.5 -35
MBG-3 5/30/1996 1.8 9 - 20 52 -6
B07C-11 8/18/1998 ND<I.9 U 9 - 21 38 -34
B07C-11 8/18/1998 ND<I.9 U 9 - 22 38 -34
033-IWTP360-012 1/1/2000 ND<1.9 9 - 23 38 -34
MW410-1 7/2/1994 ND<1.9 U 9 - 24 38 -34
033-IWTP360-034 1/1/2000 ND<2 9 - 25 38 -34
B07C-I 2 8/18/1998 ND<2 U 9 - 26 38 -34
MW410-1 7/2/1994 ND<2.2 U 9 - 27 38 -34
033-IWTP360-021 1/1/2000 ND<2.3 9 - 28 38 -34
MW410-4 7/13/1994 ND<2.4 U 9 - 29 38 -34
MW410-1 7/2/1994 ND<2A U 9 - 30 38 -34
B410-9 7/13/1994 ND<2.4 U 9 - 31 38 -34
MW547-1 6/30/1994 ND<2.5 U 9 - 32 38 -34
MW410-4 7/13/1994 ND<2.5 U 9 - 33 38 -34
MW547-2 6/30/1994 ND<2.5 U 9 - 34 38 -34
MW547-1 6/30/1994 ND<2.5 U 9 - 35 38 -34
MW410-3 7/13/1994 ND<2.6 U 9 - 36 38 -34
B410-7 7/13/1994 ND<2.6 U 9 - 37 38 -34
MW547-2 6/30/1994 ND<2.7 U 9 - 38 38 -34
MW547-2 6/30/1994 ND<2.7 U 9 - 39 38 -34
MW547-1 6/30/1994 ND<2.8 U 9 - 40 38 -34
MW410-3 7/13/1994 ND<2.8 U 9 - 41 38 -34
MW547-1 6/30/1994 ND<2.8 U 9 - 42 38 -34
MW547-2 6/30/1994 ND<2.8 U 9 - 43 38 -34
MW410-4 7/13/1994 ND<2.8 U 9 -44 38 -34
MW410-1 7/2/1994 2.8 10-44 65 20
MW410-3 7/13/1994 2.9 11 -44 66 22

MW410-4 7/13/1994 ND<2.9 U 11 -45 39 -32
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Procedure for Evaluating Site Chemical Data Against Background Data
IWTP360,Alameda Point, California

Gehan Ranks
Point Date Result d - e Rank a(R)
MW410-3 7/13/1994 ND<2.9 U 11 -46 39 -32
MW547-2 6/30/1994 2.9 12- 46 68 26
MW410-3 7/13/1994 ND<2.9 U 12-47 39.5 -31
B410-7 7/13/1994 ND<3 U 12-48 39.5 -31
MW410-4 7/13/1994 ND<3 U 12 -49 39.5 -31
B410-9 7/13/1994 ND<3 U 12 - 50 39.5 -31
MW547-1 6/30/1994 3 13 - 50 71 32
B410-9 7/13/1994 ND<3.1 U 13 - 51 40 -30
MW410-1 7/2/1994 3.1 14- 51 72.5 35
MBG-3 5/30/1996 3.14 15 - 51 73.5 37
MW547-2 6/30/1994 3.2 16- 51 74.5 39
B410-7 7/13/1994 3.2 17-51 75.5 41
B410-7 7/13/1994 3.3 18 - 51 76.5 43
033-IWTP360-015 1/1/2000 3.4 19 - 51 77.5 45
MW547-1 6/30/1994 3.5 20 - 51 78.5 47
MW410-1 7/2/1994 3.5 21 - 51 79.5 49
B410-9 7/13/1994 3.5 22- 51 80.5 51
MW410-3 7/13/1994 3.7 23 - 51 81.5 53
033-IWTP360-018 1/1/2000 3.8 24 - 51 82.5 55
MW410-4 7/13/1994 4 25 - 51 83.5 57
033-IWTP360-022 1/1/2000 4 26- 51 84.5 59
033-IWTP360-027 1/1/2000 4.5 27 - 51 85.5 61
033-IWTP360-028 1/1/2000 4.9 28- 51 86.5 63
B410-7 7/13/1994 5 29 - 51 87.5 65
MVv'547-2 6/30/1994 5.3 30 - 51 88.5 67
B410-9 7/13/1994 5.9 31 - 51 89.5 69
B410-9 7/13/1994 6 32-51 90.5 71
B410-7 7/13/1994 6.1 33-51 91.5 73
MW410-1 7/2/1994 6.2 34- 51 92.5 75

033-IWTP360-025 1/1/2000 7.7 35 - 51 93.5 77B547-6 7/3/1994 ND<IOU 35- 52 51 -8
MWC2-3 7/26/1994 ND<I 1U 35- 53 51 -8
B547-10 7/3/1994 ND<I 1U 35 - 54 51 -8
BC2-7 7/25/1994 ND<I2 U 35- 55 51 -8
B547-10 7/3/1994 12 36- 55 96.5 83
MWC2-3 7/26/1994 ND<I2 U 36- 56 51.5 -7
MWC2-3 7/26/1994 ND<I2 U 36- 57 51.5 -7
B547-6 7/3/1994 ND<I2 U 36- 58 51.5 -7
BC2-7 7/25/1994 ND<I2 U 36- 59 51.5 -7
BC2-7 7/25/1994 ND<I2 U 36- 60 51.5 -7
B547-10 7/3/1994 ND<I2U 36-61 51.5 -7
B547-6 7/3/1994 ND<I2 U 36- 62 51.5 -7
MWC2-3 7/26/1994 ND<I2 U 36- 63 51.5 -7
BC2-7 7/25/1994 ND<I2 U 36- 64 51.5 -7
MWC2-3 7/26/1994 ND<I3 U 36- 65 51.5 -7
MWC2-3 7/26/1994 ND<13 U 36 - 66 51.5 -7
B547-6 7/3/1994 15 37- 66 103 96
033-IWTP360-002 1/1/2000 15.5 38 - 66 104 98

B547-6 7/3/1994 16 39 - 66 105 100
B547-6 7/3/1994 17 40- 66 106 102
B547-10 7/3/1994 18 41 - 66 107 104
B547-10 7/3/1994 21 42 - 66 108 106
B547-10 7/3/1994 23 43 - 66 109 108

Gehan Numerator = 8, Gehan Denominator Sum = 226908, Gehan Denominator = 185.229, Gehan Statistic = 0.0431897
Z = 1.64485 at 95% level of significance

0.0431897 < 1.64485

No Statistical Significance at 95% Confidence Level
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